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What Say You? 


“The time has come,” the Walrus said, 

“To talk of many things: 

Of shoes—and ships—and sealing-wax— 

Of cabbages—and kings— 

And why the sea is boiling hot— 

And whether pigs have wings.” 
The Walrus and 


N SURGICAL education the time has come for a 
re-evaluation of our precepts, lest we worship 
false gods or fail to worship at all. Candidates 
for participation in a surgical residency program 
should recognize, and so should those who ap- 
point the candidates, that they are meeting a 
sacred trust in surgical education, not just 
filling another position or earning another 
necessary decoration. 

I believe the thoughtful surgeon of today is 
disturbed by the many hiatuses in residency 
programs. In a few situations, a trade school 
of surgery has been the result, with its mills 
gingerly grinding out “hewers of bone and 
drawers of blood.” 

Many so-called surgical residency programs 
are woefully lacking in research and educational 
value. I fully realize that not all programs are 
going to produce surgical champions because 
this remains an individual accomplishment, 
but I do say the aspiring surgeon should be 
provided a solid base from which to spread 
his wings with greater ease. 

What must the young surgeon attain after 
he completes his formal surgical education? 
He must gain recognition by Fellowship in the 
American College of Surgeons or become a 
Diplomate of the American Board of Surgery. 
It has been obvious for some time that a state 


the Carpenter 


of chaos exists, although this may be denied 
by many. 

It has become the fashion in some circles to 
be hypercritical of the ‘““Cap and Gown Sur- 
geons in Ivory Towers” and their honest efforts 
to improve surgical education. I ask, where can 
one find more dedicated, altruistic and self- 
sacrificing men for leadership? It is not com- 
mon justice to belittle those who are, by good 
motives, on an academic status. 

The American College of Surgeons is the 
oldest accrediting and qualifying body for 
surgeons in the Americas. It would seem high 
time that the American Board of Surgery be- 
comes an integral part of the American College 
of Surgeons. Its basic requirements, hopes and 
aspirations are nearly identical. It is both 
feasible and justifiable that some of our Surgi- 
cal Prophets in these bodies help accomplish 
this. The biblical admonition might be ap- 
plied, “Meditate upon those things; give thy- 
self wholly to them; that thy profiting may 
appear to all.” 

Let us be done with such innuendoes as 
pariah and maverick. American surgery is too 
big for pettiness, sniveling and carping; it de- 
serves a bold new frontier. What say you? 

D. P. HALL, M.p 
Louisville, Kentucky 
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Wounds of the Pancreas 


Morris J FoGELMAN, M.D. AND LEONARD J. Rosison, M.pD., Dallas, Texas 


From the Department of Surgery, the University of 
Texas Southwestern Medical School, Dallas, Texas. 

HE management of pancreatic injuries is 

often undertaken with a relatively ill 
defined plan. The reasons for this apparent 
lack of surgical direction are readily under- 
stood when one considers the infrequency of 
pancreatic wounds, their anatomic inaccessi- 
bility and the diverse physiologic derange- 
ments which ensue with injury. The literature 
affords realization of the fact that the high 
mortality from pancreatic wounds usually re- 
flects failure to perform early operation or 
failure to carry out adequate surgery. In addi- 
tion the high frequency of associated injuries 
which occur with pancreatic injury often 
relegate the care of the pancreatic wound to a 
secondary position. 

The present study was undertaken to evalu- 
ate the management of pancreatic wounds in 
one civilian institution, Parkland Memorial 
Hospital. Thirty-three cases of traumatic pan- 
creatic wounds, which were treated during the 
period 1949 to 1958, are reported. It is hoped 
that an evaluation of the cases treated will 
clarify various phases of the management of 
pancreatic wounds. This information may help 
to reduce the high mortality and morbidity 
resulting from pancreatic injury. 


HISTORY 


Approximately 300 cases of traumatic in- 
juries to the pancreas have been reported in 
the world’s literature. The majority of these 
are isolated case reports or collected series 
from many institutions [1,2]. 

The cases reported prior to 1900 generally 
consist of material gleaned at autopsy in which 
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the diagnosis had not been suspected and the 
philosophy of surgical nonintervention relative 
to abdominal trauma prevailed. Since initial 
diagnosis was not made, surgical therapy was 
usually carried out after the appearance of a 
mass [3-5]. The earliest case of pzncreatic 
injury was reported by Travers in 1827 [6]. 
An intoxicated woman had been hit by the 
wheel of a coach. She survived for several 
hours (no surgery was performed) and at 
autopsy it was found that the pancreas was 
completely transected. 

The expectant therapy of abdominal trauma 
continued until 1905 when Garré [7] first 
reported a case of isolated rupture of the 
pancreas which was treated with primary 
suture and followed by recovery. From 1905 
to the period of World War 1 the majority 
of pancreatic wounds were either unrecognized 
at surgery and resulted in a 70 per cent mor- 
tality or were treated expectantly until pseudo- 
cyst formation occurred. Secondary drainage 
often followed with packing of the pancreatic 
mass or occasional marsupialization. 

Military experience with pancreatic injury 
is scanty and reflects the expected high mor- 
tality. Eighty-five cases were reported from 
the time of the Civil War to the Korean War. 
Mortality rates ranged from 22 per cent of the 
total nine cases in the Korean War to 80 per 
cent during the Civil War and World War 1 
(total ten cases). Sixty-two military cases 
were reported during World War u with a 
mortality of 56 per cent [8]. 

During the period from World War 11 to the 
present, reports of civilian experience with 
traumatic wounds of the pancreas usually have 
been found in isolated cases. Although the 
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TABLE I 
WOUNDS OF THE PANCREAS, PARKLAND MEMORIAL 
HOSPITAL, DALLAS, TEXAS 


Total cases 

Mortality 
Nonpenetrating........ 


need for early exploration of suspected pan- 
creatic wounds became more evident at this 
time, often delayed surgery was carried out 
for a complicating pseudocyst. 

Refinements in pre- and postoperative care 
surpassed the importance of technical manage- 
ment of the pancreatic wound. In recent years 
early diagnosis utilizing paracentesis and 
amylase determination has contributed greatly 
to a more positive approach in the therapy of 
pancreatic injury [9]. 

A relatively large series of pancreatic wounds 
were reported by Cullotta et al. [10]. These 
authors reviewed thirty-one cases of pancreatic 
wounds having a mortality rate of 16 per cent. 
Their low mortality rate reflects the results 
of early and direct surgery. 


MATERIAL FOR STUDY 


The present study consists of an analysis 
and review of thirty-three cases of patients 
with wounds of the pancreas admitted to 
Parkland Memorial Hospital, Dallas, Texas, 
during the period 1949 to 1958. 

The patients in the series consisted of twenty- 
seven men and six women who ranged from 
eighteen to seventy-one years of age, the 
median age being thirty-four years. There 
were twenty-two Negro, ten white and one 
Latin American patients in the group. The 
nature of the pancreatic wounds and asso- 
ciated mortality are listed in Tables 1 and u. 
There was only one case of isolated pancreatic 
injury and the patient died. There were thir- 
teen deaths in the series, yielding a mortality 
rate of 39 per cent. 


DIAGNOSIS AND PHYSIOLOGIC PRINCIPLES 
OF THERAPY 


The general principles of therapy for pan- 
creatic injury consist basically of early diagno- 
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TABLE 
MORTALITY RELATED TO TYPE OF INJURY 


Mortality 


No 


Type of Injury 
7” Cases 


No. | Per cent 


Kicked in abdomen......... 


sis followed by adequate preoperative prepa- 
ration and definitive surgery. 

The signs and symptoms indicative of pan- 
creatic Injury are occasionally occult. It is our 
belief that all penetrating wounds of the 
abdomen should be subjected to exploratory 
laparotomy. Nonpenetrating wounds, however, 
do not always offer sufficient evidence of in- 
ternal derangement to make surgical inter- 
vention seem imperative. One should adopt a 
surgical philosophy which engenders suspicion 
toward internal injury secondary to abdominal 
trauma. Frequently signs of local or general 
peritonitis might appear or intra-abdominal 
hemorrhage may be obvious. Timely needle 
aspiration of the abdomen will often yield 
bloody or turbid fluid high in amylase activity. 
In such instances laparotomy is warranted 
even though the signs and symptoms are 
minimal. 

The multiple derangements which follow 
pancreatic injury indicate a pattern for suit- 
able resuscitative care. Fluid replacement 
should consist of adequate blood and electro- 
lyte solutions. In the present series thirty 
patients received whole blood transfusions 
ranging in volume from 500 to 6,000 ml. In 
addition twenty-six patients received variable 
amounts of lactate-Ringer’s solution ranging 
in volume from 1 to 12 L. The administration 
of whole blood and electrolytes is of great 
importance in combating the shock which 
frequently follows blood loss. This combination 
of a balanced salt solution and whole blood 
has been shown to have a sounder physiologic 
basis than does the use of blood alone [72]. 
Apparently survival is increased and the pul- 
monary and renal reversals toward a normal 


13 (39%) 
: | 2 2 100 
| 4 4 100 
21 | 7 33 


TABLE Ill 
MORTALITY RELATED TO ASSOCIATED INJURIES 
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TABLE IV 
TYPES OF PANCREATIC INJURY 


Mortality 
Number of Injuries No. 
Cases 
No. | Per cent 
Pancreas alone............. I | 100 
Pancreas plus one injury....| 5 o 0 
Pancreas plus two injuries...| 12 4 | 33 
Pancreas plus three injuries. . 7 4 57 
Pancreas plus four injuries..| 4 3 75 
Pancreas plus five injuries. . . 4 I 25 


state occur at an increased rate. In addition 
the rationale for the administration of a bal- 
anced electrolyte solution is augmented by the 
fact that intra-abdominal injury accompanied 
by chemical peritonitis results in a loss of 
salt solution of considerable magnitude [13]. 
Furthermore, in the present series of cases 
there was no instance of congestive atelectasis 
or lower nephron nephrosis. The avoidance 
of these complications of shock strengthens 
the belief that balanced salt solutions are 
essential adjuvants in the treatment of com- 
bined shock states associated with blood and 
salt loss. The prevention of acute gastric dila- 
tation is more important than its therapy. The 
early insertion of a Levin tube for continuous 
suction to empty the gastric contents and 
prevent further dilatation is an important 
preoperative measure. 

The management of associated injuries 
occasionally takes precedence over laparotomy. 
Provision must be made for an adequate air- 
way. Associated pulmonary or intrathoracic 
disease and intracerebral, bone or vascular 
injury may require immediate treatment. In 
the present series there were forty-four asso- 
ciated injuries in the thirty-three cases. This 
number of cases is too small to permit a direct 
correlation between mortality and associated 
injury. (Table 11.) The relationship is well 
known, however, and evidently prevails in 
cases of pancreatic injuries. 


TREATMENT 


The type of pancreatic injury relating to 
mortality is found in Table tv. Simple lacer- 
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Location | No. | Mortality 
Perforation 
| 
Laceration 
| 7 | 0 (0%) 
Shattering with Multiple Fragments 


ation of the pancreas appeared to be the most 
benign form of injury. No deaths occurred in 
a total of seven cases. Single missile gunshot 
wounds with perforations were intermediate in 
severity; there were six deaths in seventeen 
cases (mortality rate, 35 per cent). Shattering 
and fragmentation of pancreatic tissue by 
bullet, shotgun, or blunt trauma was the most 
severe type of injury; there were seven deaths 
in nine cases (mortality rate, 77 per cent). 

After suitable preoperative measures had 
been instituted, all except one patient were 
taken to surgery. We strongly urge early sur- 
gery. Although the absence of all local and 
systemic signs of internal injury may justify 
deferment of surgery, minimal signs and 
symptoms of intra-abdominal injury justify 
early operation. The progression of pathologic 
changes secondary to pancreatic injury de- 
mands that early operative repair be carried 
out. Our present data fortify this view in 
every respect. 

Diverse forms of surgical therapy were 
employed in the present series of cases. The 


TABLE V 
METHODS OF TREATMENT 
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TABLE VI 
SUMP DRAIN 


Method No. 


Exploration only 


No surgery 


Pancreatic resection... 


I 

2 
13 

12 


Suture and drainage 


variability in treatment was a natural conse- 
quence of the surgical judgment of the many 
attending physicians to whom the patients 
were entrusted for care. The forms of therapy 
employed for treatment of pancreatic injury 
are summarized in Table v. 

Initial surgical therapy, once surgical en- 
trance to the abdomen has been accomplished, 
should consist of adequate surgical exploration 
of the pancreatic area. The necessity for ade- 
quate visualization of the lesser sac and retro- 
peritoneal area cannot be overemphasized. 
The dangers in a superficial evaluation of the 
pancreatic injury and the further failure to 
delineate completely the nature and extent of 
pancreatic trauma or ductal disruption can 
only result in an inordinately high mortality 
and morbidity rate. In other words, the surgeon 
must visualize the pancreas by incising the 
posterior peritoneal capsule and adequately 
determining the extent of injury. In the present 
series exploration alone was carried out in two 
cases. The retroperitoneal and pancreatic area 
had not been visualized and both patients died. 

Suture. The principle of suture of pan- 
creatic tissue was first advocated by Garré [7]. 
Suture of pancreatic tissue must be accom- 
plished to effect hemostasis and to close dis- 
rupted pancreatic tissue; thus further pan- 
creatic necrosis secondary to the spillage of 
enzymes will be prevented. The _ specific 
method to be employed for suture of pancreatic 
tissue depends upon the nature of the injury, 
the status of the pancreatic duct and the loca- 
tion of the injury in respect to head, body and 
tail. Nonabsorbable sutures should be used 
throughout because of the rapid digestion of 
absorbable suture. Individual bleeders can 
often be ligated by suture; repair of the pan- 


Sump Drain | No. Cases | Complicated| Deaths 
18 7(390%) 4(25%) 
12 7(58%) 5(45%) 


creatic substance following debridement of 
loose particles can be effected by mattress 
suture. 

Decision to close the pancreatic substance 
depends upon the continuity of the main pan- 
creatic duct. Suture of the pancreatic duct 
was first advocated by Estes et al. [14] in 1952. 
Although suture of the duct would seem to 
offer the surgeon a sound method of pancreatic 
repair, the size of the duct usually precludes 
successful anastomosis. In cases of incomplete 
transection of the pancreas the decision of 
whether to suture should not be made until 
continuity of the duct has been evaluated. In 
the present series suture of pancreatic tissue 
was accomplished in fifteen cases. 

Drainage. The necessity for drainage of 
pancreatic wounds is based upon (1) technical 
impossibility of completely closing disrupted 
pancreatic tissue, (2) the high frequency of 
secondary pancreatic breakdown and drainage 
associated with enzyme spillage and (3) the 
inevitable lesser sac chemical and _ bacterial 
phlegmon which ensue with extensive pan- 
creatic blast injury without disruption. 

Drainage of pancreatic wounds should be 
obligatory; it is also important that wide and 
sump type drainage be used. Use of multiple 
large Penrose drains and a soft sump drain 
are desirable. The effectiveness of a sump drain 
in the treatment of pancreatic injury is shown 
in Table v1. A sump drain was employed in 
eighteen cases with a resulting morbidity rate 
of 39 per cent. In twelve cases in which a sump 
drain was not employed there was a morbidity 
rate of 58 per cent. The sump drain offers 
the advantage of continuous drainage with suc- 
tion and protects the skin from autodigestion. 

Pancreatic Resection. Ideally, pancreatic re- 
section offers the most direct method of dealing 
with pancreatic injury. Unfortunately, how- 
ever, many pancreatic injuries do not lend 
themselves to feasible resection. Resection of 
pancreatic tissue is indicated if there has been 
isolated tail or distal pancreatic fragmentation 
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disruption or if there has been complete 
transection of the pancreas distal to the mid- 
body. Primary resection of the head of the 
pancreas is usually not justifiable as an initial 
procedure unless there has been very extensive 
fragmentation. 

In the present series primary pancreatic 
resection was accomplished in two cases. The 
following case represents an instance in which 
pancreatic resection was technically feasible 
and surgically desirable: 


A sixty-eight year old man who had recently 
suffered a stab wound of the chest and abdomen at 
the tenth interspace at the posterior axillary line 
entered the hospital. He was taken to surgery after 
suitable preoperative preparation. At operation it 
was found that there was almost complete transec- 
tion of the distal tail of the pancreas. A laceration 
of the spleen and left hemidiaphragm were also 
present. Splenectomy and suture of the diaphragm 
were accomplished. The pancreatic injury was 
handled by resection of the distal pancreas. Four 
Penrose drains and a sump drain were employed. 
Other than chest tube closed drainage, his post- 
operative course was uneventful. The sump drain 
was removed on the ninth day following surgery. 
He was discharged on the eleventh postoperative 
day and had a rapid convalescence. 


This case represents the benign and satis- 
factory course which follows primary pan- 
creatic resection for trauma. The major compli- 
cations which follow pancreatic surgery— 
fistula, abscess and necrotizing pancreatitis— 
can be averted by primary resection. The 
presence of multiple injuries should not be a 
deterrent to the procedure. In fact, definitive 
surgical management for each injury is always 
preferable to deferment and compromise. 

Hannon and Sprafka [15] have stressed the 
desirability of primary pancreatic resection of 
injury. They reported three cases of traumatic 
pancreatitis in which distal pancreatectomy 
was performed shortly after injury. All of these 
patients experienced a rapid recovery. In 
addition the absence of metabolic difficulties 
following resection of as much as 80 per cent 
of the pancreas further strengthened their 
conviction that a benign course follows success- 
ful pancreatic resection for trauma. 


COMPLICATIONS 


The frequency and nature of complications 
following pancreatic injury are related to the 


TABLE vit 


COMPLICATIONS OF PANCREATIC INJURY 


Complication 


Hemorrhage 

Pancreatic fistula 

Necrotizing pancreatitis 

Wound abscess............. 

Septicemia 

Adhesive 

Small bowel fistula. . 

Brain damage 


Mesenteric | 


Nee O 


site and extent of primary injury. The follow- 
ing classification encompasses the majority of 
complications which may follow pancreatic 
injury. 


Hemorrhage 
Acute 
Delayed 
Fistula 
Internal 
External 
Cyst formation 
Pancreatitis 
Acute edema 
Necrotizing pancreatitis 
Sepsis 
Septicemia 
Peritonitis 
Retroperitoneal phlegmon 
Wound abscess 
Subphrenic abscess 
Miscellaneous 
Diabetes 
Pancreatic insufficiency 
Cutaneous digestion 


The complications of pancreatic injury which 
occurred in the present series are listed in 
Table vu. 

Hemorrhage. Hemorrhage from a pancreatic 
wound represents the most serious immediate 
threat to life. It was not only the most frequent 
immediate cause of death but was also the 
most frequent secondary complication in the 
cases studied. The dictum that a bleeding 
pancreas not primarily controlled is never 
controlled is reinforced by the results in the 


Cases 4 

4 

of 

| 
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present series. In thirty-three patients active 
initial hemorrhage from pancreatic tissue was 
present at operation in twenty-five cases. Un- 
controlled primary pancreatic bleeding was 
the cause of death in seven cases. In every case 
the primary bleeding was inadequately con- 
trolled because an aggressive surgical approach 
was not adopted. In one instance reperitoniza- 
tion was carried out in the hope that bleeding 
would stop with a closed retroperitoneal space. 
It did not. In another case a pack was tempo- 
rarily utilized to control massive pancreatic 
hemorrhage. This procedure also failed. These 
cases underscore the urgent necessity for active 
pancreatic exploration and control of bleeding. 

Fistula Formation. Drainage from a pan- 
creatic wound following injury is inevitable. 
In this sense every pancreatic wound resulting 
in disruption of glandular tissue results in 
fistula formation. In most instances the drain- 
age Is minimal, not serious and resolves rapidly. 
Persistence of pancreatic drainage with chronic 
fistula formation is, however, a serious and 
often debilitating complication. 

The method of handling primary pancreatic 
injury is the crucial determinant in relation to 
the events that follow surgery. Ideally, pan- 
creatic fistula drainage should be minimal or 
absent when primary resection has been accom- 
plished. However, persistent fistulous drainage 
will ensue if there has been either extensive 
pancreatic fragmentation or unrecognized duct 
transection. 

Cyst Formation. Cyst formation following 
pancreatic injury is inevitably the result of 
inadequate management of the primary pan- 
creatic wound. The pathologic circumstances 
which lead to the formation of a pancreatic 
pseudocyst following trauma usually result 
when there has been disruption of pancreatic 
tissue without immediate surgery. Pancreatic 
fluid and secondarily reactive fluid accumulate 
within the relatively closed peripancreatic 
space. Often there has been disruption or block- 
age of duct continuity. The clinical diagnosis 
should be suspected when a palpable mass is 
present in the upper abdomen. In addition 
increasing local tenderness, fever and leuko- 
cytosis may lead one to suspect early pseudo- 
cyst formation. Occasionally, however, such 
a mass develops slowly, exhibits few clinical 
signs and may eventuate in upper gastro- 
duodenal obstruction. On the other hand a 
pseudocyst of the pancreas may develop with 
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great rapidity following pancreatic injury. 
Several have been seen within seventy-two 
hours following injury. 

Therapy of pancreatic pseudocysts depends 
upon the sequence of events which follow 
trauma. A mass palpated early following injury 
may represent an ill defined pancreatic and 
peripancreatic fluid collection. Initially medical 
therapy should be employed and should con- 
sist of antibiotics and measures designed to 
gain pancreatic rest. 

The early mass requires drainage if there are 
signs of progressive enlargement, increased 
sepsis or obstruction. Under such circumstances 
no well defined wall is present to effect internal 
or external drainage. A sump drain should be 
employed for continuous decompression of the 
lesser sac pancreatic mass. It is wise to employ 
a sump drain in combination with several soft 
Penrose drains so that the latter may remain 
in place long after the sump drain has been 
withdrawn. 

The development of a true pseudocyst of 
the pancreas, though a delayed complication, 
requires direct surgery. Cystenterostomy ap- 
pears to offer the advantage of lower morbidity 
when compared to marsupialization. Cystgas- 
trostomy occasionally, however, results in 
epigastric distress and secondary gastritis. 
Anastomosis of the cyst directly to duodenum 
or jejunum offers the most certain form of cure, 
and is without the cutaneous complications of 
external drainage. No case of pseudocyst 
occurred in the present series, probably because 
early surgery and routine drainage were usually 
carried out. 

Pancreatitis. Every instance of trauma to 
the pancreas results in some degree of pan- 
creatitis. For example, a minor wound near the 
tail of the pancreas which is secondary to a 
sharp knife wound and which is associated 
with no major ductal or vascular injury would 
be expected to produce minimal evidence of 
pancreatitis. On the other hand, a crushing 
wound of the pancreas with extensive frag- 
mentation and ductal disruption would prob- 
ably result in progressive manifestations of 
fulminant necrotizing pancreatitis. This is 
especially true when resection or debridement 
of necrotic pancreatic tissue has not been 
accomplished at primary operation. 

In the present series of cases, necrotizing 
pancreatitis occurred in three patients all of 
whom expired. Extensive fat necrosis, seques- 
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tration of peripancreatic tissue and slough of 
the entire upper abdominal contents may 
occasionally occur when necrotizing pan- 
creatitis develops. The following case report 
illustrates the lethal and uncontrollable nature 
of progressive pancreatic necrosis: 


A forty-eight year old woman attempted suicide 
by firing a shotgun at close range into her epi- 
gastrium. Surgery was performed forty-five minutes 
after injury. At operation there was extensive 
fragmentation of the body and tail of the pancreas, 
injury to the left lobe of the liver and lacerations of 
the diaphragm, stomach, spleen and left kidney. 
The stomach and diaphragm were sutured, the 
liver was debrided and sutured and splenectomy 
was performed. The pancreatic injury was not 
debrided. Sump and Penrose drainage were 
employed. 

Postoperatively, copious pancreatic drainage 
ensued with disruption of the stomach repair. 
Excision of a portion of the stomach which had 
sloughed was performed. After surgery necrosis 
continued and twenty-three days following injury 
the patient died with massive pancreatic hemor- 
rhage and severe pancreatic and abdominal wound 
necrosis. 


This case illustrates one course of events 
which may follow extensive pancreatic dis- 
ruption. We believe that if distal body and tail 
resection had been done at primary operation 
the postoperative complications might have 
been averted. Traumatic pancreatitis differs 
from the nontraumatic form of acute edema- 
tous pancreatitis in that the progression is 
more rapid and unrelenting. 

The principles of therapy which should be 
employed when pancreatitis progresses follow- 
ing injury are as follows: (1) direct fistulous 
drainage (if such be present), (2) constant 
Levin tube drainage, (3) withholding of all oral 
foodstuffs, (4) adequate administration of an- 
tibiotics and (5) adequate supplements of 
calcium salts to replace sequestered calcium 
at the site of injury. 

Sepsis. Fever to 101°F. (oral) occurred in 
the majority of patients in the present series. 
Sepsis was usually related to the multiplicity 
of injuries, type of wound agent, the diverse 
sources of contamination, shock and necrosis 
of tissue. The early chemical peritonitis which 
follows pancreatic injury was soon converted 
to secondary bacterial peritonitis. Wound 
abscess occurred in five patients, four of whom 
had transincisional drainage of the abdominal 


TABLE VIII 
CAUSE OF DEATH 


| No. of 


Causes 
; | Cases 


Pancreatic 
Pancreatic necrosis 

Aortic injury 

Pseudomonas septicemia 

Brain hemorrhage 


cavity. Separate exit drainage of pancreatic 
wounds is desirable and should result in re- 
duced incidence of infection. 

There were three cases of subphrenic 
abscess in the present series, all of which 
followed extensive pancreatic injury and oc- 
curred despite what appeared to be adequate 
drainage. Overwhelming generalized peritonitis 
occurred in one patient. One patient died of 
Pseudomonas septicemia despite urgent meas- 
ures to control infection. 

Although not foolproof, certain therapeutic 
measures should be adopted to reduce the high 
incidence of sepsis following pancreatic wounds. 
These include adequate debridement of ne- 
crotic tissue, wide abdominal drainage with 
a separate exit wound and delayed closure of 
the contaminated traumatic abdominal wound. 

Miscellaneous Complications. Diabetes mel- 
litus is a very infrequent complication of pan- 
creatic injury. It was first described by Sand- 
meyer [16] in 1903 as secondary to pancreatic 
trauma and fistulas. Evanescent hyperglycemia 
and mild diabetes occasionally occur following 
extensive pancreatic injury, but the ability of 
the pancreas to heal is well known. In addition 
it is possible to resect 80 per cent of pancreatic 
tissue without diabetes resulting. In those rare 
cases in which pancreatic injury results in 
diabetes mellitus, the disease is usually mild 
and easily controlled. No such instances oc- 
curred in the present series. 

Exocrine pancreatic insufficiency, like endo- 
crine failure, is also rare following pancreatic 
injury. The enzyme output of the pancreas 
continues in the presence of extensive injury 
and secondary parenchymatous degeneration. 
None of the patients studied exhibited pan- 
creatic insufficiency. 
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TABLE Ix 
DEATH FROM PANCREATIC HEMORRHAGE 


Case No. Remarks 


Not explored; died from progressive hemor- 
rhage; expired fifty-six hours 

Massive retroperitoneal bleeding from 
pancreas; posterior peritoneum and pan- 
creas not explored; hemorrhage continued; 
patient died in operating room; expired 
four hours 

Massive postoperative hemorrhage from 
pancreas; associated with necrotizing 
pancreatitis; no sump drain used; expired 
twenty-three hours 

Massive postoperative hemorrhage from 
pancreas; expired forty-eight hours 
Persistent uncontrolled postoperative hem- 
orrhage from pancreas; expired forty- 
eight hours 


Excoriation and digestion of the skin uni- 
versally follows draining pancreatic fistulas 
and wounds. Immediate protection of the skin 
is necessary to avert this painful and morbid 
complication. Aluminum paste has proved to 
be very satisfactory in this respect. Also, the 
skin may be bathed with dilute hydrochloric 
acid (0.03 normal) to inactivate the enzymes 
of the pancreatic juice. 

Death. Thirteen patients died in the pres- 
ent series of thirty-three cases. Whereas eight 
deaths were due directly to pancreatic injury, 
associated wounds were the primary cause of 
death in five patients. (Table vu.) 

Uncontrolled hemorrhage from the pancreas 
was the most common fatal complication. 
(Table 1x.) In every instance hemorrhage was 
not adequately controlled at operation. The 
importance of primary control of pancreatic 
bleeding cannot be overstated. Secondary oper- 
ations are extremely difficult and often result 
in failure. The only reliable method of con- 
trolling persistent hemorrhage from the pan- 
creas is resection of the involved portion of the 
gland. 

Two of the three patients who expired from 
progressive pancreatic necrosis were drained 
without a sump drain. Both of these cases would 
have been suitable candidates for primary 
resection (tail and body injury) and possibly 
would have survived had this procedure been 
employed. 


SUMMARY CONCLUSIONS 


A study of thirty-three cases of traumatic 
wounds of the pancreas occurring in a civilian 
hospital are reported. There were thirteen 
deaths yielding a mortality rate of 39 per cent. 
It is probable that a comparable mortality 
rate prevails throughout the country in similar 
institutions. 

The need for review and revision of the many 
forms of therapy for pancreatic injury is evi- 
dent from the data presented in this paper. 
Despite the great advances which have been 
made in preoperative care and postoperative 
management during recent years, mortality 
from pancreatic wounds has remained high. 
A more optimistic outlook is possible, however, 
if one considers the following measures which 
seem to hold out a promise of increased sur- 
vival following pancreatic injury: (1) early 
operation; (2) complete abdominal and pan- 
creatic exploration to evaluate the nature and 
extent of pancreatic injury; (3) definitive 
means to control bleeding; (4) deliberate pan- 
creatic resection as the therapy of choice for 
body and distal lesions; and (5) wide and ade- 
quate sump drainage. 

It is reasonable to assume that if these meas- 
ures are adopted and combined with adequate 
preoperative care, the mortality and com- 
plications which follow pancreatic injury will 
be reduced appreciably. 
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Complete Severance of the Pancreas and Its 
Treatment with Repair of the Main 
Pancreatic Duct of Wirsung 


REPORT OF A CASE 


Joun N. PELLEGRINI, M.D. AND IGNATIUS J. STEIN, M.D., Tinker Air Force Base, Oklahoma 


From the Surgical Service 2792d USAF Hospital, 
Tinker Air Force Base, Oklaboma. 

INCE the first case of complete severance of 
S the pancreas was reported by Travers in 
1827 [5], reported experiences in managing this 
problem have been generally unsatisfactory. 

In October 1959 Letton and Wilson [3] re- 
ported two cases of severance of the pancreas 
treated by Roux-Y anastomosis (pancreatico- 
jejunostomy) which avoided the complications 
of fistulas and pseudocyst formation, previously 
encountered by surgeons who employed other 
operative technics. 

None of the technics described the repair of 
the main pancreatic duct of Wirsung. This 
article is concerned with a traumatic, non- 
penetrating, severance of the pancreas and the 
method used for repair with re-establishment of 
the continuity of the main pancreatic duct of 
Wirsung. 


CASE REPORT 


On October 19, 1949, a thirty-seven year old white 
woman (E. J. R.) was admitted to our hospital fol- 
lowing an auto accident. The steering wheel of her 
car struck her in the abdomen. The patient had had 
no previous accident or operation. Physical examina- 
tion on admission revealed the patient to be slightly 
stuporous, cold and clammy. Abdominal examina- 
tion showed the epigastrium to be slightly tender 
and the remainder of the examination with the ex- 
ception of a lacerated lip and hand, was noncon- 
tributory. Rigidity of the abdomen progressed 
rapidly in the emergency room. Blood pressure de- 
creased to 60/40 mm. Hg and the pulse became 
rapid (120) and thready. 

Laboratory Data. On admission the laboratory 
data revealed the patient to be a B-positive blood 


type. White blood cell count was not performed; 
however, the hemoglobin was 12.2 gm. per cent and 
the hematocrit 37 volumes per cent. Urinalysis was 
within normal limits. The serum amylase was 300 
units. Flat plate of the abdomen which was taken on 
admission showed no free air under the diaphragm; 
however, there were bilateral increased markings 
along the lateral borders of the psoas muscles. The 
patient was taken immediately to the operating 
room for exploratory laparotomy. 

Procedure. Under general anesthesia a left rec- 
tus muscle retracting incision was made between 
the costal border and the umbilicus. Approximately 
500 cc. of free blood was found within the peritoneal 
cavity, welling upward into the wound from an area 
above the stomach to the right of the gallbladder 
and below the liver. Examination of the peritoneal 
contents revealed that the spleen and stomach were 
intact. There was no opening in the large or small 
intestines and the kidneys and pelvic organs were 
normal. The lesser omentum was completely lacer- 
ated and the stomach was displaced distally. The 
liver surface was lacerated approximately four 
inches medial to the gallbladder but was not ac- 
tively bleeding. The pancreas was lacerated com- 
pletely through at the junction of the head and the 
body and active bleeding was taking place from the 
superior and inferior pancreatic arteries. The portal 
vein was exposed in the depths of the rent in the 
lesser omental sac, and the posterior peritoneum 
was torn up to the foramen of Winslow in such a 
way that the finger could be passed from the left to 
the right through the foramen of Winslow as well 
as from the right to the left and carried above the 
portal vein, hepatic artery and common duct. 

Active bleeding from the cephalad portion of the 
pancreas was controlled by grasping with fine 
hemostats and ligatures of No. 4-0 silk, and the 
necrotic portions of the pancreas at the lacerated 
site were excised. Exploration of the pancreatic sub- 
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Fic. 1. Shown above are the serum amylase levels of E. J. R. on admission (A) and during 
the postoperative days until discharge (D), on second admission and the subsequent days 
in the hospital before being discharged, and at biweekly checkups during the six week 


follow-up period. 


stance revealed, with difficulty, the proximal and 
distal end of the main pancreatic duct of Wirsung. 
To expose the common bile duct adequately in 
this case, the cystic duct was mobilized, ligated 
near the gallbladder and cut and a cholecystectomy 
was performed. A polyethylene tube was inserted 
into the remainder of the cystic duct and passed 
down the common duct. A choledochostomy was 
then performed and a polyethylene infant feeding 
tube was passed down the common duct into the 
duodenum and the first polyethylene tube was ex- 
tracted. The cystic duct stump was then clamped 
and doubly ligated. The duodenum was mobilized 
by using the method of Kocher and rolled to the 
left exposing its posterior surface. The duodenal 
wall was intact. The duodenum was opened Iongi- 
tudinally a distance of 3 cm. and the polyethylene 
infant feeding tube, which had come through the 
opening of the common bile duct into the ampulla 
of Vater, was grasped with a clamp and the papilla 
and sphincter were clearly demonstrated. A mos- 
quito clamp was placed into the papilla of Vater 
and a sphincterotomy of the sphincter of Oddi was 
performed. 

Exposure of the cephalad portion of the main 
pancreatic duct was achieved with difficulty and 
the polyethylene infant feeding tube was passed 
into it from the ampulla and through the cephalad 
portion of the pancreas into the area of the pan- 
creatic laceration. When the main pancreatic duct 
was identified in the caudad portion of the lacera- 
tion, the tube was fed to the left into the duct and 
into the tail portion of the pancreas and sutured in 
place with a No. 4-0 silk ligature. The posterior, in- 
ferior and anterior surfaces of the pancreas were 
then approximated and sutured with interrupted 
No. 4-0 silk sutures placed through the capsule. 
A T tube was inserted into the common bile duct 


adjacent to the polyethylene infant feeding tube 
and the choledochostomy was closed using inter- 
rupted No. 4-0 silk sutures. The duodenostomy was 
then closed transversely and the laceration of the 
liver was repaired. Drains were placed into the 
lesser peritoneal sac to the right of the foramen of 
Winslow and brought out through a stab wound in 
the right flank. Two drains were placed in the 
lesser sac through the rent in the gastrohepatic 
omentum and brought out through a stab wound 
in the left flank. No attempt was made to suture the 
gastrohepatic omentum. The T tube from the com- 
mon bile duct and the polyethylene pancreatic 
tube in association with it were let out through a 
stab wound in the right flank. The incision was 
then closed. A pressure dressing was applied and the 
patient, beginning to react, was returned to the 
ward in fair condition. During the operative pro- 
cedure she received 2 units of blood as well as 
2,000 cc. of 5 per cent dextrose in distilled water 
and withstood the procedure very well showing very 
few variations in blood pressure and pulse rate. 

Course in Hospital. The patient enjoyed a 
rather benign postoperative course, considering the 
nature of her lesions, and reacted well from the 
anesthesia. The bile drainage from the T tube was 
adequate throughout. The pancreatic tube did not 
function for two days but on the third postopera- 
tive day pure, clear pancreatic secretion was 
drained through the polyethylene tube. From this 
point on, pancreatic juice and bile drained freely 
through their respective tubes. On the third post- 
operative day bowel sounds returned and the pa- 
tient was given a fat free diet. 

Serum amylase during patient’s hospital stay is 
shown in Figure 1. It remained at the level of 
150 units even after the patient was discharged 
from the hospital. The glucose level was no higher 
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than 114 mg. per cent throughout the course of 
her hospital stay. On the fifteenth postoperative 
day all medications were discontinued and the 
T tube and polyethylene tube were removed. 

The pathologic report read as follows: (1) fat 
necrosis; (2) hemorrhagic necrosis of the pancreas; 
(3) hemorrhagic necrosis of the soft tissue adjacent 
to the gallbladder. 

The patient was discharged from the hospital 
on the twenty-second hospital day and was placed 
on a regular diet. 

Six weeks after operation she was readmitted to 
the hospital complaining of chills, weakness and 
slight temperature elevation. The patient referred 
to no abdominal complaints. Her appetite was 
satisfactory and she was able to eat all foods with- 
out causing discomfort. The serum amylase at the 
time of this admission was 428.5 units; on the next 
hospital day the value was 576 units. The patient 
was placed on a regimen of fat free diet and admin- 
istered atropine, gr. 1/150, every six hours intra- 
muscularly. With two days of this treatment the 
serum amylase levels returned to normal, the 
temperature and weakness subsided and the pa- 
tient was discharged from the hospital asympto- 
matic and in satisfactory condition. 


COMMENTS 


The usefulness of sphincterotomy in chronic 
relapsing pancreatitis has been described by 
Doubilet and Mulholland [7], and others [2,6]. 
Their series has been extensive and their results 
have been satisfactory. According to the same 
authors pseudocysts of the pancreas are thought 
to be prevented by sphincterotomy since 
drainage from the pancreas is facilitated by such 
a procedure. A causative mechanism in 
pancreatitis has been described as a spasm of 
the sphincter of Oddi. This spasm would pro- 
duce a sufficient obstruction to allow a reflux 
of bile salts into the pancreatic duct. The bile 
salts would in turn cause an inflammation of 
the pancreas after their alkalinization by the 
pancreatic secretion. The inflammation would, 
in turn, aggravate the spasm of the sphincter of 
Oddi and a vicious cycle would then begin. 
Etiologic factors of pseudocysts are believed to 
be pancreatitis, biliary tract disease and trauma. 
The sphincterotomy performed on E. J: R was 
done to preclude this. 

It is a practice at this hospital to obtain 
serum amylase values on all patients who are 
admitted with abdominal trauma. If abnormal, 
the amylase level is followed even after dis- 
charge from the hospital. Our experience leads 
us to believe that a progressively rising serum 


amylase or an amylase which remains con- 
stantly high in spite of any conservative treat- 
ment is indicative of the development of a 
pseudocyst. 

Some authors describe a chronic cholecystitis 
developing after transduodenal sphincterotomy 
due to the reflux of duodenal contents into the 
biliary tract. However, Doubilet states that 
an intact duodenal wall will prevent the reflux 
of the duodenal contents into the biliary tract 
after sphincterotomy. The same authors who 
described the chronic cholecystitis after sphinc- 
terotomy, also stated, that this inflammation 
of the gallbladder would be alleviated by 
cholecystectomy. It is to be mentioned here 
that a cholecystectomy was performed on our 
patient and the possibility of a chronic chole- 
cystitis was eliminated. 

The closure of the duodenostomy was done 
transversely in our case. However, in a recent 
publication by Madden [4], Doubilet describes 
a longitudinal closure as his preference, since 
this interferes less with the peristaltic activity 
of the duodenum. 

Our patient has been followed four months 
since operation. Since her second discharge 
the patient’s general condition has been satis- 
factory. She has gained approximately five 
pounds and has offered no complaints. She has 
returned to her normal work, is eating all foods 
and is feeling well. 


SUMMARY 


1. A case of severance of the pancreas and 
its successful treatment by repair of the main 
pancreatic duct of Wirsung, as well as suture 
of the laceration of the pancreatic capsule 
have been described. We know of no other 
case in the literature in which this method has 
been used. 

2. A commentary on the operation and 
serum amylase levels has been given. 

3. Follow-up studies on this patient to date 
have been satisfactory. 


ADDENDUM 


The patient presented herself to the Pre- 
natai Clinic of this hospital on June 29, 1960 
and was found to be pregnant approximately 
three months, with estimated date of delivery 
being December 27, 1960. The patient’s pre- 
natal course was followed in conjunction with 
the Surgical Service of this hospital and the 
course was entirely uncomplicated. At no time 
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during her pregnancy did she show any signs 
or symptoms of pancreatitis or any other 
abnormality. 

On November 29, 1960 at 11:30 P.M. she was 
admitted to the Obstetrical Ward of this 
hospital with premature spontaneous rupture 
of the membranes occurring at approximately 
10:00 P.M. Her labor progressed rapidly and 
without complications and at 2:00 A.M., on 
November 30, 1960 she was delivered by low 
forceps over a median episiotomy of a normal 
six pound, eight ounce male infant. Her post- 
partum course was uncomplicated and both 
mother and baby were discharged from the 
hospital on the fourth postpartum day, 
December 4, 1960, in good condition. 
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Postoperative Complications Following 
Gastric Resection 


RELATIONSHIP TO ACTIVITY OF PEPTIC ULCER AND DURATION OF 
PREOPERATIVE THERAPY 


FENNELL P. TuRNER, M.D., Togus, Maine 


From the Surgical Service, Veterans Administration 
Hospital, Togus, Maine. 
OSTOPERATIVE complications frequently 
occur following gastric resection for ulcer, 
and in some patients extensive postoperative 
care is required in order to prevent a fatal out- 
come. In this clinical study, a consecutive series 
of patients treated by subtotal gastrectomy has 
been evaluated with special emphasis on the 
problem of postoperative morbidity. In this 
series, we found that the incidence and severity 
of postgastrectomy complications varied di- 
rectly with the acuteness and severity of the pa- 
tient’s ulcer disease at the time of operation and 


inversely with the duration of the period of pre- 
operative treatment. One might argue that a 
few postoperative complications might have 
resulted from errors in technic or professional 
judgment, such as in the management of the 
duodenal stump. On the other hand, we suggest 
that in a series of this length human errors 
would most probably be uniformly distributed 
and therefore should not affect the significance 
of other factors. 


CLINICAL MATERIAL 


Partial or subtotal gastrectomy for the cure 
of peptic ulcer was carried out in 259 patients 


TABLE I 
SUBTOTAL GASTRECTOMY FOR BENIGN ULCER; MAJOR INDICATIONS FOR OPERATION DURING 
1951 TO 1958 


Type of Lesion Found at Operation 


Indication for 
Operation 
“ Duodenal | Gastric | Pyloric 
Ulcer Ulcer Ulcer 


Gastric and 
Duodenal Ulcer 


Pyloric Hypertrophy, | No 
Stenosis and Prolapse | Dis- 
of Antral Mucosa 


Intractability 
Bleeding....... 


Obstruction....... 


17 


Norte: Fifty-four patients had a history of free perforation: forty-six for duodenal ulcer (five of these were 
operated on twice) and eight for gastric and pyloric ulcer (two were operated on twice). Twelve patients were operated 
on as a prophylactic measure because of free perforation. Suspicion of cancer instigated surgery in ten instances; 
gastric ulcer was the finding. Of the ninety-three patients in whom bleeding was the indication, thirty-two underwent 


emergency operations for massive bleeding. 
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TABLE 
POSTOPERATIVE DEATHS 


1. Seventy-seven year old man. Malnutrition. Re- 
current massive hemorrhage from large gastric 
ulcer. Leak at gastrojejunostomy suture line. 
Peritonitis. 

ul. Seventy-one year old man. Massive hemorrhage 
from duodenal ulcer. Cardiac arrest in operating 
room. 

ut. Sixty-eight year old man. Massive bleeding from 
duodenal ulcer (elective operation). Duodenal 
stump leak. Localized peritonitis. Prolonged 
convalescence. Death due to staphylococcal 
pneumonia. 

tv. Sixty-six year old man. Marked gastric retention 
due to duodenal ulcer. Severe esophagitis with 
stricture. Prolonged postoperative convalescence. 
Death due to cardiac failure. 

v. Sixty-five year old man. Acute alcoholism. Mas- 
sive hemorrhage from duodenal ulcer. Cardiac 
arrest in operating room. 

vi. Fifty-six year old man. Acute alcoholism. Massive 
hemorrhage from duodenal ulcer and associated 
hemorrhagic gastritis. Wound disruption followed 
by secondary closure. Later development of leak 
at gastroduodenal suture line. Peritonitis. 

vu. Forty-six year old man. Massive hemorrhage from 
duodenal ulcer. Disruption of gastrojejunal suture 
line. Peritonitis. 

vi. Thirty-eight year old man. Walled-off perforation 
of huge annular duodenal ulcer. Associated duo- 
denocolic fistula. Prolonged postoperative con- 
valescence. Later development of leak at gastro- 
jejunal suture line. Peritonitis. 


in an eight year period from 1951 to 1959. 
Intestinal continuity was re-established by 
means of an antecolic Hofmeister anastomosis 
in 163 patients, retrocolic Hofmeister anasto- 
mosis in thirty-five patients and Schoemaker 
Billroth 1 anastomosis in sixty-one patients. 
These 259 patients have been divided into 
three groups based upon the primary indica- 
tions for surgery in each respective case. The 
various types of lesions encountered in patients 
operated on for each of these major indications 
are summarized in Tablet. In these 259 patients, 
Bancroft procedures were found necessary in 
eight patients, catheter duodenostomies were 
performed on two occasions, and drainage of 
the common duct was carried out twice, once 
postoperatively. Distal gastrectomy (Madlener 
procedure [1]) was carried out in three patients 
with ulcerations in the proximal stomach. 


OPERATIVE MORTALITY 


There were eight postoperative deaths or 
3.1 per cent. (Table 11.) Five of these occurred 


Turner 


among thirty-two patients on whom an emer- 
gency operation was performed because of 
massive hemorrhage (15.6 per cent). There 
were three deaths among the remaining 227 pa- 
tients, or 1.3 per cent. Sixty-one patients among 
this group were operated on electively because 
of bleeding; only one death occurred (1.6 per 
cent). One hundred sixty-six operations were 
performed for reasons other than bleeding; only 
two deaths occurred or 1.2 per cent. 


POSTOPERATIVE COMPLICATIONS 


In sixty-five patients, or 25.1 per cent of the 
total, there were 108 postoperative complica- 
tions. These complications form the basis of 
this study. (Table 111.) 

Incidence of Complications Correlated with 
Duration of Hospital Stay Prior to Operation. 
All gastrectomized patients were divided 
into groups depending upon the duration of 
their hospital stay prior to operation, and the 
number of patients in each group who had had 
one or more significant complications were 
tabulated together with percentages. It was 
found that the patients who had been treated 
longest prior to operation had the lowest 
incidence of postoperative complications. (Table 
iv.) As the group includes patients with both 
gastric and duodenal ulcer, patients with 
duodenal ulcer or gastric ulcer were then 
tabulated separately, and it was found that this 
same relationship still held. (Tables v and vi.) 

As the mortality of those operated on as 
emergency patients for massive bleeding of the 
gastrointestinal tract was found to be higher 
than it was in patients operated on electively, 
it was at first thought that this might account 
for the high complication rate seen in those 
patients operated on during the first several 
weeks after admission. There were forty-nine 
patients operated on for bleeding in the first two 
weeks after admission; nineteen of these, or 
38.8 per cent, had postoperative complications. 
Of the twenty-three patients who did not have 
bleeding as a major indication for surgery, 
twelve patients had postoperative complica- 
tions, or 52.2 per cent. Of those operated on for 
bleeding, thirty-two were emergency patients 
with thirteen postoperative complications, or 
40.6 per cent. Elective operations for bleeding 
were carried out during the first two weeks 
after admission in seventeen patients with 
postoperative complications occurring in six, 
or 35.3 per cent. Therefore, it would appear 
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TABLE It 
COMPLICATIONS FOLLOWING 259 SUBTOTAL GASTRECTOMIES (61 BILLROTH I AND 198 BILLROTH 11) 
PERFORMED DURING IQ45I TO 1958 


Postoperative Complications No. 


Postoperative Complications 


Wound healing 
Major infection 
Wound disruption 
Cardiac 
(one death) 
Myocardial infarction....... 


(died in operating room) 
Respiratory 
Atelectasis. . 
Atelectasis and/or pneumonia. 
Arrest... 
(one died i in \ the operating room and 
the other had an acute brain syn- 
drome with recovery) 
Gastrointestinal 
Leakage from duodenal stump 
Leakage from anastomosis. 
Hemorrhage into gastroi ntestinal tract. 
(from excluded duodenal ulcer in 
two patients, and from anasto- 
mosis or gastritis in four) 
Fecal fistula, transverse colon 
(secondary to duodenal perfora- 
tion and associated abscess in 
one patient, and secondary to 
omental abscess in the other) 
Esophagitis 
Herniation of small bowel through 
rent in transverse mesocolon....... 


Pancreas and biliary tree 
Transient jaundice, ane post- 
operative pancreatitis. . 
Postoperative pancreatitis. 
Stricture of the common duct........ 
Aggravation of hepatitis and/or cir- 
rhosis with transient jaundice and 
ascites 
Acute 
Neurologic 
Postoperative psychosis 
Vascular 
Thrombophlebitis 
Thromboembolism.................. 
Renal 
Renal shut-down 
Peritoneal 
Subphrenic abscess 
(two deaths) 
Generalized peritonitis 
(secondary to leakage from anasto- 
mosis; three deaths) 
Persistent fever 
(presumably due to peritonitis) 
Hemorrhage from left gastric artery. . 


Total complications. . 
Total patients with complications. 
Per cent of total patients with subtotal 
gastrectomy 


Deaths (3.1%) 


TABLE IV 
RELATIONSHIPS OF DURATION OF HOSPITALIZATION 
PREOPERATIVELY AND INCIDENCE OF 
POSTOPERATIVE COMPLICATIONS 


Pre- | | 


operative 
P No. of No. with 


Treat- 
Patients | Complications 
ment 


(days) 


Per cent with 
Complications 


TABLE v 
COMPLICATIONS CORRELATED WITH TREATMENT OF 
PATIENTS WITH DUODENAL ULCER* 


Pre- 
operative 
Treat- 
ment 


(days) 


No. of 
Patients 


No. with 
Complications 


Per cent with 
Complications 


1to7 40 42.5 
8 to 14 32 43.8 
15 to 21 35 28.6 
22 to 28 39 18.0 
29 plus 113 15.0 


Total... 259 


25.1 


1to7 27 44. 
8 to 14 24 50. 
15 to 21 23 34. 
22 to 28 26 23. 
29 plus 85 i. 
| 


Total... 185 | 27.0 


| 


Nore: All patients were operated on in the period 
of 1951 to 1958. 


* Included in this table are five patients who were 
treated for duodenal ulcer although no ulcer was found 
at operation. 


3 


| 
| No. 
|| 
| 
| II 5 
3 | I 
I 
i 
10 
3 
3 
| 10 10 
6 
3 
3 
I 
I 
— | | 
4 
8 
I 
| | 
vas | 


TABLE VI 
COMPLICATIONS CORRELATED WITH TREATMENT OF 
PATIENTS WITH GASTRIC ULCER, PYLORIC 
HYPERTROPHY AND PROLAPSE OR COMBINED 
GASTRIC AND DUODENAL ULCERS 


| 


Pre- 
operative | 
: No. of | No. with Per cent with 
Treat- 
Patients | Complications | Complications 
ment | 
(days) | | 
j | 
| 
| | 
1 to 7 13 5 38.5 
8 to 14 Ss | 2 25.0 
15 to 21 12 2 16.7 
22 to 28 13 I 7.7 
29 plus 28 5 18.1 
Total... 74 | 15 20.3 


that although emergency operation for massive 
hemorrhage is associated with a higher immedi- 
ate operative mortality, the over-all percentage 
of postoperative morbidity is no higher than it 
is with the remainder of the group. 

Incidence of Complications in Patients with 
Active Ulceration. In 160 patients, the ulcer 
was found to be active at the time of operation, 
and in ninty-nine patients there was either no 
evidence of activity at operation or an area of 
ulcer disease was not found (eight patients). 
The number of patients with postoperative 
complications in each of these two groups was 
calculated, and it was found that the complica- 
tion rate was twice as high in patients with 
active disease as it was in patients in whom the 
ulcers were either healed or not found. (Table 
vit.) When selected complications are con- 
sidered, the patients with active ulcerations 
had two to five times as many complications as 
the patients with healed ulcer, depending upon 
which complication is to be considered. 


(Table vit.) 


COMMENTS 


When Should Subtotal Gastrectomy Be Carried 
Out for Peptic Ulcer? It is frequently said 
that only those patients who fail to respond to 
medical therapy should be treated by surgery. 
This statement usually pertains to those pa- 
tients with severe disease in whom the ulcer 
itself appears to be refractory to extensive 
medical therapy. On the other hand, it also 
refers to patients for whom, despite ulcer heal- 
ing under therapy, surgery is advised because of 
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TABLE VII 
RELATIONSHIPS OF DURATION OF HOSPITALIZATION 
PREOPERATIVELY AND INCIDENCE OF POST- 
OPERATIVE COMPLICATIONS IN PATIENTS 
WITH ACTIVE ULCERATION AT THE 
TIME OF SURGERY 


| | | 


Preoperative | " No. with | Per cent of 
at | No. of | 
Hospitalization A | Complica- | Complica- 
Patients | 
(days) | tions | tions 
| | 
| | 
1to7 17 50.0 
8 to 14 24 12 50.0 
15 to 21 26 | 7 26.9 
22 to 28 | ae: | 4 18.2 
29 plus | ge. | 7 12.9 
Total patients | | 
with active | 
Total patients | 
with ulcers 
healed or not | | 
99 18 18.2 


a history of frequent recurrences or because of 
the inability or unwillingness of the patient to 
follow the therapeutic program recommended 
for him. Once a decision has been made to carry 
out definitive surgery, the question then arises 
as to the proper time of operation. In planning 
a gastric resection, one must consider not only 


TABLE VIII 
SELECTED POSTOPERATIVE COMPLICATIONS FOLLOWING 
SUBTOTAL GASTRECTOMY FOR ULCERS 


Patients | Patients 
Complication 
Ulcers* | Ulcerst 
Wound | 2 4 
Wound 2 9 
Leakage from duodenal stump.... . ry 9 
Leakage from anastomosis......... | 4 
Intraperitoneal infection (perito- | 
nitis, subphrenic abscess)........ 4 15 
Suspected postoperative | 
pancreatitis... .. eit 2 5 
Pneumonia......... 2 8 
Thrombophlebitis. ... . 0 6 
Total complications. ........... 12 60 


* Total number of patients was ninety-nine during 
1951 to 1958. 

+ Total number of patients was 160 during 1951 to 
1958. 
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the physical ability of the patient to withstand 
the stress of surgery but also the activity and 
location of the ulcer process itself. Modern 
methods of preoperative preparation of the 
depleted patient with adequate food, whole 
blood, fluid and electrolytes have done much to 
reduce operative mortality and postoperative 
morbidity following subtotal gastrectomy for 
peptic ulcer. 

However, after homeostasis has been obtained 
we believe that a further period of treatment is 
of value in order to provide additional time for 
the subsidence of the acute ulcerative process. 
It has been our experience that the great 
majority of patients will respond to conserva- 
tive management so long as treatment is 
carried out for a long enough period of time and 
so long as the patient can afford the time re- 
quired. About four to five weeks of therapy are 
sufficient to permit complete healing of all but 
the largest ulcers. In actual practice, however, 
two to three weeks of therapy will result in a 
marked lessening of edema and inflammatory 
reaction surrounding the area of ulceration, 
and, concomitantly, we believe that this will 
result in a marked reduction in the number and 
severity of postoperative complications in the 
patients so treated. This program particularly 
applies to patients with an active ulcer in the 
duodenum or pyloric canal. In the case of gastric 
ulcer, prolonged medical therapy is frequently 
not indicated because of the possibility of 
malignant disease. 

In some instances in which adequate therapy 
had been carried out prior to admission to the 
hospital or in which the operation is to be 
carried out for prophylactic purposes, it will be 
found possible to carry out surgery soon after 
hospitalization. In six of our own patients who 
were operated on electively within the first 
week after admission to the hospital, evidence 
of active ulceration was not found at the time of 
operation, although evidence of old ulcer dis- 
ease was present with the craters completely 
epithelialized. The postoperative course in each 
of these patients was uncomplicated. 

Surgery for peptic ulcer, generally speaking, 
is elective. Urgent operations are occasionally 
performed but undoubtedly more often than 
necessary. It may well be that in their eagerness 
to treat patients without unduly prolonging the 
period of hospitalization, surgeons are often 
tempted to operate too early on those patients 
who have active peptic ulceration. Pressure is 
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sometimes put on the surgeon by the patient, 
the patient’s family or other physicians in 
attendance to take the patient to the operating 
room soon after admission in order to shorten 
the period of hospitalization. It has been said of 
the treatment of bleeding ulcer that an en- 
thusiastic physician and a somewhat reluctant 
surgeon are the ideal team to care for the pa- 
tient. This principle could well be applied to 
the management of other complications of ulcer 
disease such as obstruction and intractability. 

Patients with active ulcer disease are fre- 
quently hospitalized in the medical wards for 
ten days to two weeks or more. For example, it 
has been said “hospitalization for several 
weeks is desirable in patients with persistent 
severe ulcer distress and especially in the 
management of recurrent or complicated 
ulcers” [2]. It would appear that if it is good 
medical practice to keep patients with an ulcer 
in the gastroenterologic ward for two or more 
weeks and ideally until they become symptom- 
free or show roentgenographic evidence of 
healing, it is also good practice to devote a 
similar period of time in the preoperative 
preparation of patients scheduled for such 
surgery. It would certainly seem preferable to 
hospitalize a patient for an additional week or 
more prior to surgery than to be forced to keep 
the patient in the hospital postoperatively be- 
cause of the development of postoperative 
complications. As Ogilvie has stated [3], one 
should never perform an unnecessarily difficult 
operation and “we should insure that when we 
operate we are operating on the site of an ulcer 
rather than on an ulcer and that our difficulties 
are those of avascular scar tissue rather 
than of the edema and hyperemia of active 
inflammation.” 


CONCLUSIONS 


1. Two hundred fifty-nine consecutive sub- 
total gastrectomies have been performed for 
gastric or duodenal ulcer in an eight year 
period with a mortality of 3.1 per cent. The 
mortality was 15.6 per cent following emer- 
gency gastric resection in patients with massive 
bleeding. In all other patients with an ulcer, the 
mortality was 1.3 per cent. 

2. Twenty-five per cent of all patients had 
one or more significant complications. Compli- 
cations were found to be three to four times as 
frequent in patients operated on within the 
first week after admission to the hospital as in 


| 
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patients hospitalized for four weeks or more 
prior to operation. In addition, postoperative 
complications were more frequent and more 
severe in patients operated on for active ulcera- 
tion than in patients in whom the ulcer was 
already healed at the time of surgery. 

3. Although the mortality following urgent 
surgery for massive bleeding was higher than it 
was for the remainder of the group, the total 
number of patients with complications (in- 
cluding the patients who died) was fewer than 
among the patients operated on for symptoms 
other than massive bleeding within the first two 
weeks after admission. 

4. An interval gastrectomy or prophylactic 
gastrectomy performed after the ulcer has 
healed is advocated as the safest plan for the 
definitive surgical treatment of gastric and 
duodenal ulcer. As it is not always practicable 
to wait for complete healing of the ulcer, it is 


Turner 


recommended that surgery be deferred when- 
ever possible until after pain from the ulcer and 
abdominal tenderness have disappeared. 

5. Although the postoperative morbidity is 
least in the patients who have had at least four 
weeks of hospitalization prior to surgery, a 
period of two or more weeks of treatment prior 
to operation is in itself sufficient to result in a 
marked reduction in the incidence and severity 
of postoperative complications. 


REFERENCES 


1. Dracstept, L. R. The rationale and technic of 
vagotomy. In: Peptic Ulcer: Clinical Aspects— 
Diagnosis—Management, Chapter 44, p. 496. 
Edited by Sandweiss, D. J. Philadelphia, 1951. 
W. B. Saunders Company. 

2. Kirsner, J. B. Current status of therapy in peptic 
ulcer. J. A. M. A., 166: 1,727, 1958. 

3. Ocitvie, H. The first part of the duodenum. Lancet, 
262: 1,077, 1952. 


716 


Perforation of the Gallbladder with Special 


Reference to Cholecystenteric Fistulas* 


Rotiyn M. M.D. AND Henry N. Harkins, M.D., Seattle, Washington 


From the Division of General Surgery, King County 
Hospital and the Department of Surgery, University of 
Washington School of Medicine, Seattle, Washington. 


penn of the gallbladder is an im- 
portant aspect of disease of the biliary 
tract [7]. The incidence has been reported as 
ranging from “very rare” to as high as 5.2 per 
cent of all gallbladder illness [23]. The incidence 
of perforation of the gallbladder is even higher 
in acute cholecystitis [23,24]. Morbidity and 
mortality figures for cholecystitis reveal marked 
increases when gallbladder perforation has 
occurred, ranging up to 100 per cent mortality 
in free perforations as reported by some authors. 
Therefore this complication is one of the prime 
factors stressed by the advocates of early 
operation in gallbladder disease. 

In 1934, Niemeier [22] classified perforations 
of the gallbladder into three groups: Group I, 
chronic perforations with the presence of a 
fistulous communication between the gall- 
bladder and some other viscus. Group II, sub- 
acute perforations in which the perforated gall- 
bladder is surrounded by an abscess walled off 
by adhesions from the general peritoneal cavity. 
Group III, acute perforations of the gallbladder 
into the free peritoneal cavity without pro- 
tective adhesions. 

Utilizing this scheme of classification into 
three groups with the addition of a fourth 
“combined” group, we have reviewed all cases 
of perforation of the gallbladder occurring from 
July 1, 1952 to June 30, 1959 inclusive, at the 
King County Hospital in an attempt to 
evaluate our success in its treatment. 


INCIDENCE 


On the Surgical Service at King County 
Hospital a total of seventeen cases of gall- 


bladder perforation was encountered in 660 
consecutive operations for disease of the biliary 
tract during the past seven years. This is an 
operative incidence of 2.5 per cent. Also, five 
cases were found at autopsy. Of this total of 
twenty-two cases nine had internal biliary 
fistulas, three had pericholecystic abscesses, 
seven had generalized peritonitis and three had 
combined fistula with abscess or generalized 
peritonitis. The average age was seventy-two 
years and there were twelve white women, and 
ten men (nine whites and one oriental). A 
comparison with several previous reports indi- 
cates that there is a slightly higher over-all 
incidence and considerable increase in the 
internal biliary fistula group in the present 
series. (Table 1.) 


ANALYSIS OF CASES 


Patients in Present (1952-1959) Series. Age: 
The patients ranged in age from forty-six to 
eighty-eight years with the average age of 
seventy-two as just stated, which is a higher 
average age than in most series reported. This is 
probably because of the type of patient ad- 
mitted to our hospital. Differentiation into 
groups only confirms the increased incidence of 
perforation of the gallbladder in patients past 
fifty years of age. (Table 11.) 

Duration of illness: The duration of the acute 
presenting illness ranged from twenty hours to 
three weeks, with an average of 1.7 days for 
acute perforations and ten days for cases with 
internal fistula. As illustrated in Table 11, 
thirteen of the twenty-two patients gave a past 
history of cholecystic disease with the highest 
incidence and duration existing in the group 
having internal fistulas. Only two of the patients 
with acute free perforations and one with 


* Presented at the annual meeting of the North Pacific Surgical Association on November 13, 1959, in Victoria, 
British Columbia. 
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TABLE I 
COMPARISON OF INCIDENCE IN FOUR PERSONAL (H. N. H.) SERIES TOTALING 108 CASES 


Series 


| | King County Hospital 
Henry Ford | Johns Hopkins | 


1921-1943 * 1926-1945 | 


| 


| 1937-19521| 1952-1959 


Average age 


Niemeier group 
1. (fistula) 9 
3 
ui. (free perforation)........ | | 10§ 


| 20 | 22 
| | | (= 108) 

Ratio of surgical cases: total gallbladder operations. . | 24:2750 | 30:11,6904 | 17:850 17:660 

Incidence (%) : 0.3 2 | 2.5 


* Cowley and Harkins, 1943. 

} Blain and Harkins, 1947. 

t Schmitz, Schlosser and Harkins, 1953. 

§ Includes three cases with combination of perforations, 


combined symptoms had a past history of anorexia, chronic eructation, postprandial vom- 
biliary disease. Three patients with fistula had _ iting or diarrhea were the most common chronic 
no acute episode but had persistent chronic symptoms. It is obvious that these symptoms 
complaints. do not vary at all from those found with simple 
Symptoms: Nausea, vomiting, anorexia, pain _acute and chronic cholecystitis. . 

in the right upper quadrant or generalized Physical signs and laboratory findings: Sixteen 
abdominal pain were the common complaints of _ patients (72 per cent) had tenderness in the 
patients with acute episodes in all groups of _ right upper quadrant and two (9 per cent) in 
perforation. Intermittent chills and fever, the right lower quadrant. Three patients 

(14 per cent) were found to have a palpable 

TABLE 1 


AGE INCIDENCE TABLE III 


DURATION OF SYMPTOMS 


Groups 


Age Decade 
(yr.) Groups I 


Combined 


ING: 
40-50 No. with acute episode. . | 
50-60 i Ae Average duration in days | 
60-70 man of acute episode 
70-80 | | Past history of biliary | 
| | Average duration of bili- | 
Total (22).... | ary disease in years. . .| 
| 


9 
6/9 
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Number of Cases 
| 
| bined 
| 3/3 
10.0| 2.8]1.7-] 7.0 
8/9 | 2/3 | 2/7| 1/3 
| 10.0 | 2.0 
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TABLE IV 
ANALYSIS OF PREOPERATIVE FINDINGS 


Groups 


Findings 
Temperature, highest average........ 
Pulse, highest average 
Respiration, highest average....... 
Hematocrit, average.......... 
White blood cell count, average 
Incidence of jaundice (8 of 22 cases; 36%) 


Incidence of positive x-ray diagnosis (5 of 22 cases, 23%) 


| 


101.4°F. 
110 
30 
I 
46.4 
18,000 
2/7 
0/7 


102.9°F. 


mass in the right upper quadrant. Generalized 
abdominal tenderness with guarding was found 
in eleven patients (50 per cent). Jaundice was 
present in eight cases (36 per cent) (Table tv), 
mainly in those with fistulas. Temperatures 
ranged from 98.6 to 105.6°F. without significant 
variation between groups. Pulse and respiratory 
rates were elevated. Hypotension and shock 
were encountered in three patients, two of 
whom died preoperatively. White blood cell 
counts were consistently elevated almost in 
proportion to the acuteness of the situation. 
Hematocrit was usually within normal limits or 
elevated, suggesting hemoconcentration. Again, 
none of the above results aid in the differentia- 
tion of simple disease of the biliary tract from 
perforation. 

X-ray findings: Five of the nine patients hav- 
ing internal biliary fistulas were diagnosed by 
either (1) air in the biliary tree on plain ab- 
dominal films, or (2) barium in the biliary tree 
during a barium enema or upper gastrointestinal 
series, which other authors also emphasize [2]. 
Ileus was revealed in abdominal x-ray films of 
all the patients with acute free perforations. 
Free intraperitoneal air was not noted in any 
case. In one case an upper gastrointestinal series 
revealed a complete duodenal obstruction; at 
surgery a 4 by 4 by 5 cm. gallstone was found 
obstructing the first portion of the duodenum. 
Only three cases were interpreted as showing 
cholecystolithiasis. 

Preoperative diagnosis: Of the seven acute 
perforations three were correctly diagnosed, 
two were called perforated viscus and two were 
considered as acute appendicitis. In the three 
cases revealing combined symptoms, two were 


diagnosed as intestinal obstruction and one as 
gastrointestinal hemorrhage. Five patients 
were diagnosed as having chronic cholecystitis 
and five more were believed to have internal 
biliary fistulas as well. Fecal impaction and 
intestinal obstruction were the remaining diag- 
noses. Of the above, two patients refused opera- 
tion, two were moribund on admission and one 
patient had had a myocardial infarction three 
days previously. These five patients were not 
operated upon and all died. 

Operative procedure: Cholecystostomy was 
performed in two cases. (Table v.) Cholecystec- 
tomy was performed in five cases. Chole- 
dochotomy was also carried out in five cases. 
Cholecystectomy, choledochotomy and duo- 
denotomy were performed in four cases with 
two postoperative deaths—the only mortality 
resulting from operation (12 per cent). (Table 
VI.) 

Operative findings: As noted previously, five 
patients had acute free perforations, one had a 
localized pericholecystic abscess and nine had 
internal biliary fistulas. In addition one case had 
a localized pericholecystic abscess and two 
cholecystoduodenal fistulas and the last case 
demonstrated a subacute gallbladder perfora- 
tion into the right lobe of the liver which had 
resulted in hemoperitoneum and hematemesis. 
The location of the gallbladder perforations in 
the series as a whole varied and was incon- 
sequential. In contrast to other authors [9,19, 
21], it is of interest that we had no case of 
cholecystogastric fistula. 

The internal biliary fistulas consisted of five 
cholecystoduodenal, four cholecystocolic and 
one choledochoduodenal, if the case with 


| I | | | Combined 
| | | | 
9 | 3 7 3 
(in 25 | 24 | | 35 
45 | 41.8 | 32 
5/9 | | | 0/3 
n........... 5/9 | 0/3 | 0/3 
| 
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TABLE Vv 


OPERATIVE PROCEDURE VERSUS MORTALITY 


Groups 


| | No. of 
| Deaths 


| 
| 
| 
| 


I | Il 
| 


Ill Combined Total 


Nonoperative 


Operative cases 
Cholecystostomy 
Cholecystectomy 
Cholecystectomy + choledochotomy 
Cholecystectomy + choledochotomy + duodenotomy 
Total operative cases 


1 | I 
* | | 
I 4 5 
I 


* Adenocarcinoma of gallbladder. 
+ Death associated with duodenotomy breakdown. 


combined symptoms mentioned previously is 
included. (Table vii.) Two of these fistulas were 
associated with adenocarcinoma of the gall- 
bladder. Only one case was associated with 
gallstone ileus and was described in the section 
on x-ray findings. A cholecystocolic fistula with 
acute generalized peritonitis and _ localized 
abscess was found in one of the patients not 
operated on who was moribund on admission, 
making an actual total of eleven of twenty-two 
cases with internal biliary fistulas. 

Pathologic diagnosis: Pathologic diagnoses of 
the condition in the twenty-two cases under 
discussion included nine of acute cholecystitis, 
eight of chronic cholecystitis, three of a 
combination of acute and chronic cholecystitis, 
and two of adenocarcinoma of the gallbladder. 
This incidence (9 per cent) of neoplasia in the 
gallbladder is about twice the usually accepted 
figure. 

Stones were found in only eleven of the 


TABLE VI 
MORTALITY 


| Operative Cases | Nonoperative Cases 


Total | | 
satiated Cases | No Mor- | No Mor- 
| all | 
Deaths var No | Deaths 


|- 

3 1 | 2 2 100 
7 5 2 | 2 100 
Combined. . 3 2 I 50 I 1 100 

| | ae 
Total....| 22 | 17 | 2 | > | 100 
| 


¢ Death associated with staphylococcus pneumonia. 


of eleven fistulas in twenty-two cases is a 50 per cent incidence. 


twenty-two cases. Only three of the seven acute 
perforations demonstrated stones. Most authors 
report stones in go per cent of cases. 
Postoperative course: All patients were treated 
with antibiotics, nasogastric suction and intra- 
venous fluids. The postoperative hospital stay 
varied from ten to ninety days. Two patients 
had postoperative cholangitis and septicemia. 
Both patients with cholecystostomy sub- 
sequently returned for intervalcholecystectomy. 
The two early postoperative deaths were 
both in patients who had undergone extensive 
surgery for internal biliary fistulas. In one case 


TABLE VII 
OPERATED INTERNAL BILIARY FISTULA CASES 


Oper- 


Type of Fistula ec Complications | ri 
| | tality 
| | 
| —| 
Cholecysto- | 
duodenal....... 5* | Gallstone ileus 1 
Adenocarinoma of  gall- | 
| bladder 1 | 
Combined with localized | 
abscess 1* 
Cholecystocolic. . . | 5t | Adenocarcinoma of gall-| 
| bladder 1 | 
} | Combined with abscess + | 
| | free perforation 1t | 
Choledocho- | 
duodenal.......} 1 + 


* Case classified previously as combined. 

t Mortality. 

t Includes one combined nonoperative case, hence no operative 
mortality. 

§ Includes two combined cases, otherwise total of nine. The total 


| 
| 
| 
9 5 2 | 49 2 
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the patient was weak, debilitated and re- 
mained distended postoperatively. She was 
returned to surgery for a jejunostomy feeding 
tube. Following this procedure she went 
progressively downhill and died on her twenty- 
second postoperative day of breakdown of the 
duodenotomy with peritonitis, as found at 
necropsy. The other patient developed respira- 
tory distress soon after operation and died on 
the ninth postoperative day of staphylococcal 
pneumonia. 

One of the two patients with adenocarcinoma 
did well for one year and was then lost to 
follow-up. The other patient is still doing well 
one and one half years postoperatively. 

Only one patient has had definite recurrence 
of biliary complaints. At her original operation 
she was noted to have a cholecystoduodenal 
fistula, choledocholithiasis and chronic chole- 
cystitis. She did well for six months after 
surgery but intermittent nausea, vomiting, 
chills, fever and jaundice then developed. 
Cholangiogram was negative so she was not 
explored. Two months later she had not im- 
proved and operation was scheduled. She had 
signs of shock and died four hours before the 
time operation was to occur. Necropsy revealed 
a gallstone impacted in the ampulla of Vater. 

Associated diseases: Ten patients were diag- 
nosed as having some degree of arteriosclerotic 
cardiovascular disease with four exhibiting 
signs of congestive heart failure on admission. 
One patient was admitted with a coronary 
thrombosis and placed on morphine every four 
hours. After three days signs of acute chole- 
cystitis developed and he died three days later 
of generalized peritonitis. Another patient was 
admitted with congestive heart failure and 
acute urinary retention; two weeks after 
admission he showed signs of acute cholecystitis 
and was operated upon for ruptured gallbladder. 
In other patients pancreatitis, peptic esophagitis 
with a previous jejunal interposition, gastrec- 
tomies and old cerebrovascular accidents were 
all present in association with the perforated 


gallbladders. 


COMMENTS 


Analysis of these cases confirms the belief 
that there is no simple method of differentiating 
various types of perforation of the gallbladder 
from other varieties of acute conditions of the 
abdomen. However, in this regard Glenn and 


Moore [14] aptly stated, “ ... a differential 
diagnosis appears less important than an 
attitude which leads to surgical treatment.” 

Acute free perforations occurred from twenty 
hours to one week after the acute onset of 
symptoms in our series. As illustrated by one 
patient who refused operation and was main- 
tained on a conservative regimen, death 
occurred in three days. In fact all patients with 
acute conditions who were not operated upon, 
died several days after admission. Bile peri- 
tonitis [3,16,17] was a major factor in such 
deaths. Therefore, we believe that careful 
observation with early operation is indicated if 
there is any significant change in the general 
clinical picture of a patient with acute chole- 
cystitis. Early operation also avoids the 
possibility of recurrent perforation, as was 
reported by Greene and Coe [15]. 

The choice of operative procedure is always a 
problem. In the extremely poor risk patients 
cholecystostomy is definitely the treatment of 
choice. However, only two of our seventeen pa- 
tients were subjected to this procedure. The 
remainder had simple cholecystectomy; six 
also had exploration of the common duct and 
four had a duodenotomy in addition. Our only 
two deaths from surgery occurred in this last 
group. In spite of this perhaps too extensive use 
of surgery, our mortality resulting from surgery 
was 12.0 per cent. 

Fifty per cent of our cases had internal 
biliary fistulas, Byrne [5], Carlson, Gates, and 
Novacich [8], Epperson and Walters [12], and 
Marshall and Polk [19] have written excellent 
reviews of the literature on biliary fistulas. This 
is an extremely high incidence but perhaps in 
part it reflects the relatively new influence of 
antibiotics and good fluid management in the 
treatment of acute cholecystitis with the 
possible spontaneous recovery from small acute 
perforations of the gallbladder. This might 
suggest that internal biliary fistulas should 
continue to increase in frequency. In contrast to 
previously reported series [1,6] we had only one 
case of gallstone ileus. 

Treatment of internal biliary fistulas is total 
excision of the fistula provided adequate 
drainage of the biliary tree can be re- 
instituted. For choledochoduodenal fistula, 
Walker and Large [25] recommend partial 
gastrectomy but we did not do this in our one 
case. Spontaneous internal biliary fistulas are 
the result of obstructed biliary drainage and are 
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subject to ascending infection, cholangitis and 
reflux of duodenal or colic contents. Also the 
spontaneous fistula is frequently too small for 
adequate biliary drainage and consequently 
intermittent cholangitis may occur. An asymp- 
tomatic spontaneous internal biliary fistula 
remains a moot point as to therapy. 

Byrne [4] and Cutler [17] emphasized the high 
incidence of associated diseases in complications 
of cholecystitis. Our series strongly supports 
their findings with over 75 per cent of our 
cases demonstrating some type of other 
debilitating disease. Byrne also mentioned the 
occurrence of acute cholecystitis in association 
with the treatment of unrelated diseases; we 
had two such cases in our series: one with a 
coronary thrombosis and one with congestive 
heart failure and acute urinary retention. These 
associated diseases always make the operation 
more difficult and the postoperative course 
hazardous. 

A comparison with our 1952 article on the 
same subject reveals a reduced over-all 
mortality resulting from surgery (12 per cent 
now, compared to 17.5 per cent), a marked in- 
crease in operative survival of acute free per- 
forations (no deaths now, compared to 30 per 
cent) and a statistically insignificant increased 
mortality in the treatment of internal biliary 
fistulas (11 per cent now, one of nine cases, as 
compared to o per cent, none of two cases). 
X-ray examination was diagnostic in five of our 
cases of internal biliary fistula as compared 
with none in the previous series. Also the total 
incidence of internal biliary fistulas has in- 
creased to 50 per cent in our present series. 
Choice of operation remained stable with the 
exception of more extensive surgery being neces- 
sary in the current cases with chronic fistulas. 
Operative indications remain unchanged. 

Prophylaxis against perforation of the gall- 
bladder involves earlier elective operation for 
gallstones [18] or proved chronic cholecystitis 
[23]. 


SUMMARY AND CONCLUSIONS 


We have presented our experience with 
twenty-two cases of all types of perforations of 
the gallbladder during the seven year period, 
July 1952 to June 1959 inclusive. This condi- 
tion was encountered in 2.5 per cent of all pa- 
tients treated surgically for gallbladder disease 
on the Surgical Service of King County 


Hospital. Mortality after surgery for patients 
treated for perforations was 12 per cent. 
Seven of the cases cited were acute free per- 
forations, three were perforations with localized 
abscess, nine were internal biliary fistulas, and 
three were in the combined group. Only one of 
the cases was associated with gallstone ileus. 
All patients not operated upon died. All 
statistics related to these cases have been 
differentiated into groups following the Nie- 
meier classification. 

1. In the older age group that is encountered 
in a county hospital, the following facts pertain 
to perforation of the gallbladder: (A) The condi- 
tion occurs in an appreciable percentage of 
cases. (B) Mortality in untreated acute perfora- 
tions is extremely high (100 per cent in our 
series). (C) Diagnosis is important to the extent 
of at least determining the presence of an acute 
surgical condition of the abdomen. (D) Physical 
state of the patient must be adequate to tolerate 
the operation contemplated. (E) Mortality 
resulting from operation for perforation is 
considerably higher than from operation for 
simple cholecystitis (12 per cent of operations 
for all types of perforations in our present 
series). (F) Early operation upon the acute free 
gallbladder perforation is highly successful 
(100 per cent survival in our series). (G) Internal 
biliary fistulas are increasing in frequency in our 
experience. A considerable percentage of such 
cases can be diagnosed preoperatively by x-ray 
examination. 

2. As prophylactic measures to prevent 
perforation of the gallbladder, particularly in 
the older age group, the following reeommenda- 
tions are presented: (A) Treat each patient with 
acute cholecystitis as an individual problem; 
however, in this age group any change in condi- 
tion should warrant exploration. (B) Early 
operation should be considered more frequently 
when the diagnosis of acute cholecystitis is 
made. (C) In recurrent chronic cholecystitis an 
interval cholecystectomy should be performed. 
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DISCUSSION 


Martin A. Howarp (Portland, Ore.): During 
the past ten years at Good Samaritan Hospital we 
have had twelve cases of perforation of the gall- 
bladder. The ages of these patients ranged from 
forty-six to ninety-one years. 

Ten of the patients had cholecystitis and 
cholelithiasis with resulting perforation of the gall- 
bladder. One patient had not only cholelithiasis but 
also adenocarcinoma of the gallbladder with 
metastases. In our entire series there was only one 
case of cholecystenteric fistula as compared with 
nine cases referred to in Drs. Harkins’ and Butler’s 
paper. In this case there was a fistula between the 
gallbladder and the transverse colon. 

In our series the perforation occurred into the 
general peritoneal cavity in three cases and was 
sealed off in the other eight cases. In the eight 
cases in which the perforation was sealed off, even 
though stones were present in the omentum which 
protected the perforation, there was no mortality. 
In the three cases with free perforation into the 
peritoneal cavity, death followed very shortly. In 
one case of a ninety-one year old woman, surgery 
was not carried out because the condition of the 
patient was too precarious. In the other two cases 
surgery was carried out, but in spite of prompt 
surgical measures these two patients expired. 

Death occurred in one other case, that of a 
seventy-five year old woman who had a fistula be- 
tween the gallbladder and the colon. Cardiac arrest 
developed after the fistula had been repaired, the 
gallbladder removed and the abdomen was almost 
closed. She died four days Jater without regaining 
consciousness. 

There were six cases of cholecystectomy, four of 
cholecystotomy and one cholecystectomy plus 
repair of the colon fistula. Two patients required 
two operations and one required four operations be- 
fore the patients left the hospital completely well. 

We agree with Drs. Harkins and Butler that there 
are a number of complications and pitfalls following 
surgery of this type. In one of our cases a duodenal 
fistula followed cholecystectomy and choledocho- 
tomy and division of the sphincter of Oddi. 

In the case which was complicated by adeno- 
carcinoma of the gallbladder with metastases, a 
pancreatic fistula developed following exploration 
and biopsy. 

In conclusion, our experience at Good Samaritan 
Hospital is in accord with that of Drs. Harkins and 
Butler. These patients are frequently seriously ill 
and present a number of different complications. 

We believe if all patients with attacks of 
cholecystitis and cholelithiasis were brought to 
surgery earlier, these serious complications of 
perforation, often with fistula formations and 
frequently death, could be avoided. 

Rosensatt (Portland, Ore.): I wish 
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to relate briefly a case of perforation of the gall- 
bladder in an entirely different age group than 
those reported by the authors. This was a two 
months old baby who was jaundiced, had acholic 
stools and was being studied pursuant to the 
possibility of operation for a congenital biliary 
abnormality. During the time the child was under 
study, evidence of distention of the abdomen and 
other symptoms of an acute abdominal catastrophe 
developed. At operation it was seen that there was a 
perforation of the anterior wall of the gallbladder 
a short distance above the origin of the cystic duct. 
Bile was found in the abdominal cavity. The bile 
ducts were distended with inspissated bile and it 
was found possible to slip a small plastic tube down 
through the hole in the gallbladder and into the 
cystic and common duct. The common duct was so 
tiny that it was decided unwise to open it; how- 
ever, after washing it with normal saline solution, 
the bile ducts were cleared of the inspissated mate- 
rial. The plastic tube was withdrawn, the hole in 
the anterior portion of the gallbladder closed, a 
drain left in and the abdomen closed. The patient 
made an uneventful recovery, the stools became 
normal in color and the jaundice cleared. 

C. P. Scuticke (Spokane, Wash.): It is not easy 
to discuss a paper such as this which admits of so 
little controversy. As long as patients with gall- 
stones neglect themselves, public assistance officials 
regard cholecystectomy as elective luxury surgery 
and medical columnists deprecate the seriousness 
of cholelithiasis, perforations of the gallbladder 
regrettably will continue to occur. 

To make matters worse, these catastrophes 
usually strike the aged and infirm. Strohl has 
pointed out that disease of the biliary tract is the 
most common indication for abdominal surgery in 
patients over seventy. Two thirds of these patients 
have complications making surgery mandatory and 
most of them are suffering from associated de- 
bilitating diseases. The incidence of stones in the 
common duct in these patients is more than double 
that in the younger age group. It is interesting, 
however, to note that Butler and Harkins found 
stones in only eleven of their twenty-two cases of 
perforations. 

Biliary tract emergencies as a complication of 
some unrelated disease present particularly difficult 
problems. For example, Dr. Welty recently had a 
case in which acute cholecystitis developed in the 
course of multiple stage procedures for perforated 
diverticulitis. Also, we had a patient in whom we 
found a gallstone impacted in the ileum at the time 
we explored her for generalized peritonitis due to a 
perforated sigmoid diverticulum. 

Patients having biliary fistulas often run a 
surprisingly benign course. Vague symptoms 
suggesting chronic gallbladder disease are noted 
and the findings at x-ray examination, or operation 
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may come as a complete surprise. Doctors Butler 


_ and Harkins are to be commended on finding five 


of nine fistulas in their patients by x-ray examina- 
tion. They certainly deserve great credit for saving 
the five patients with acute perforations upon 
whom they operated. Anyone who has cared for pa- 
tients with this condition can appreciate the prob- 
lems involved. The two I have seen were aged sixty- 
seven and seventy, respectively; each had a slow 
pulse rate and neither had significant fever when 
first attended; both were operated upon promptly 
and survived; each one had a stormy postoperative 
course, which was an ordeal for all concerned. 

As far as the actual operative procedure is con- 
cerned, I think that conservatism should be the 
keynote. Sometimes one is frustrated in this regard 
because a gangrenous, perforated gallbladder does 
not lend itself well to cholecystostomy. However, 
one can stay away from the common duct. Jaun- 
dice may be due to cholangitis, edema and extrinsic 
pressure and, if obstruction is not complete, one 
might better plan on a secondary operation than 
barge into a phlegmonous hepatic pedicle in a 
critically ill patient. Under the best of conditions 
choledochostomy adds to morbidity in the aged 
and, in the presence of an acute process, it may be 
disastrous. In fistula cases, of course, one has to 
perform a thorough dissection but I think Doctors 
Butler and Harkins have shown even here that the 
less one operates the better and that opening the 
duodenum is far from being an innocuous procedure. 

CaLeB STONE (Seattle, Wash.): There are two 
points that I would like to comment on: The first 
is that the size of the fistulous tract between the 
gallbladder and the duodenum is not in many 
instances a measure of the size of the stone that has 
been extruded from the gallbladder. A stone of 
considerable size may pass from one organ to the 
other and at operation a small perforation is en- 
countered. It is important, therefore, when one 
does encounter a fistulous tract between the gall- 
bladder and the duodenum that, whenever practical, 
the small bowel should be explored lest a stone large 
enough to cause some degree of obstruction be 
missed. 

The second point has to do with the presence of 
gas in the biliary tree noted on x-ray examination. 
It is usually reported as evidence of a fistulous 
tract between the biliary tree or gallbladder and 
the intestine. In the face of such a report it not 
infrequently happens that no abnormal communi- 
cation of any kind can be determined between the 
biliary tract and the intestine. The report of gas in 
the biliary tree may often be misleading. 

RoceEr WILson (Vancouver, B. C.): I would like 
to report an unusual type of internal biliary fistula 
which came under my care recently. The patient 
was a rugged widow of sixty-seven years from the 
far Canadian North who had suffered dyspepsia for 
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many years, but no jaundice, colic or fever of any 
kind. Recent frequent attacks of vomiting in the 
presence of ventral hernia led to laparotomy and 
repair of the hernia by a local surgeon who at this 
time discovered a large gallstone in the stomach, 
which was of a size and shape to produce ball valve 
like obstruction of the pylorus. The calculus was 
removed and the patient was later referred to me 
for definitive treatment. At exploration two weeks 
later a cholecystogastric fistula, which readily 
admitted two fingers, was discovered in the pyloric 
end of the stomach. Numerous black faceted stones, 
the largest measuring 1 inch in diameter, lay in the 
gallbladder and the lumen of the fistula. Chole- 
cystectomy was performed and the fistula excised. 
One small black stone was removed from the 
common bile duct which was moderately dilated. 
Operative cholangiogram following choledocholith- 
ectomy revealed a dilated common duct but free 
entry of the radiopaque substance into the duo- 
denum and no further filling defects. Recovery 
followed without complication. 

RatpH Loe (Seattle, Wash.): Most of the 
comments that I might make have already been 
presented. However, there are two or three remarks 
that I might add. I was surprised at the relatively 
few numbers of cholecystostomies that were 
performed in this older age group. While I do not 
perform many cholecystostomies, I perform con- 
siderably more in this age group than I do in 
younger patients. I have always considered it safer 
in selected cases. As an alternative method, if the 


gallbladder is gangrenous, I have on numerous 
occasions performed a partial cholecystectomy, 
leaving the posterior wall attached to the liver 
which is then fulgurated and the area drained. 


This procedure will usually prevent further 
difficulty and obviates the necessity of later 
cholecystectomy. 

I might make one other comment on the manage- 
ment of patients in shock which may or may not be 
due to bile peritonitis. In one particular case bile 
leakage was probably present. The patient was 
jaundiced, had had pain in her right upper quadrant 
and had become unconscious. She was revived with 
the use of intravenous cortical steroids and anti- 
biotics given over a period of two to three days. A 
year or so later she was operated upon. There were 
extensive adhesions about the gallbladder which 
contained stones. I think she probably had had a 
perforation of her gallbladder. 

All of us in this audience are conscious of the 
seriousness of gallbladder surgery. I was amused 
the other day to hear a patient say that her 
husband had died several years ago from a simple 
gallbladder operation. 

R. E. McKecunie (Vancouver, B. C.): The 
paper just presented has described in detail several 
sites of perforation of the gallbladder and some of 


the complications that can ensue. These complica- 
tions necessarily vary depending on the site of the 
perforation and the adjacent structures involved. 
There is one site of perforation that was not men- 
tioned and I believe it is of interest because it can 
lead to an interesting and bizarre series of complica- 
tions. The site that I refer to is where the fundus of 
the gallbladder perforates onto the anterior 
abdominal wall. This may lead to extrusion of a 
calculus into that structure with development of an 
external biliary fistula. Inasmuch as I| recently had 
an experience with such a case I thought the follow- 
ing findings might be of interest. 

A spry, active seventy-eight year old woman 
presented herself at my office complaining of the 
fact that she had a swelling on the right side of her 
abdomen. This had appeared rather suddenly about 
three months previously and was not apparently 
associated with any particular symptoms. Exami- 
nation revealed this mass to be in the subcutaneous 
tissues, to be pear shaped and to measure roughly 
7 by 4 cm. It felt slightly lobulated, was firm and 
not tender. The narrow end of the mass seemed to 
be attached to the fascia of the anterior abdominal 
wall just below and to the right of the umbilicus. A 
tentative working diagnosis was made of incar- 
cerated right paramedian hernia. Her past history 
as given was more or less irrelevant except for the 
item of a nonspecific type of indigestion. Subsequent 
to her operation she did admit to an attack of what 
she termed moderate pain in the right upper quad- 
rant occurring about two months previous to the 
appearance of the mass in the abdominal wall. 

About three weeks after the original examination 
this mass became red and fluctuant as if it con- 
tained fluid. The mass was incised and some sterile 
(to culture) pus, old blood and considerable mucoid 
material was evacuated. It was noted at this point 
that there was one small area of fat that was 
stained as if by bile and this was the first clue that 
the trouble could be associated with the biliary 
tract. A careful examination of the abscess area was 
carried out to determine the presence of a fistulous 
tract originating in and leading from the deeper 
abdominal structures—but none was found. 

Following the incision and drainage of the mass, 
the inflammatory reaction subsided quickly but the 
wound failed to heal as rapidly as anticipated. This, 
along with the bile stain on the fat, suggested the 
presence of an external biliary fistula. A chole- 
cystogram showed the presence of chronic chole- 
cystitis with cholelithiasis. Abdominal surgical ex- 
ploration was advised and carried out. 

At the time of operation the gallbladder was 
found to be surrounded by numerous dense adhe- 
sions, particularly in the region of the fundus. At 
that point the gallbladder was firmly attached to 
the undersurface of the anterior abdominal wall. 
There were numerous calculi in the gallbladder 


Butler and Harkins 


itself and two fairly large calculi were found in the 
common bile duct. These latter stones were re- 
moved and a T tube left in place. The gallbladder 
was then removed from below upward and sharp 
dissection was necessary to free the fundus from 
the inferior surface of the anterior abdominal wall. 
Examination of the gallbladder showed it to be 
intact with no apparent fistulous opening to be 
found, Examination of the area where it had been 
attached to the abdominal wall revealed a tiny 
opening. A fine probe was passed through the 
opening and encountered a hard structure that, on 
further exploration, turned out to be a biliary cal- 
culus 2.5 cm. in diameter, buried in the right rectus 
muscle. This calculus was removed and a very 
small sinus tract was found leading down and out 
to the previous abdominal wound. This tract was 
enlarged and debrided and on completion of the 
operation a Penrose drain and a T tube were 
brought out through the tract onto the surface. 
The patient made a prompt and satisfactory re- 
covery from this major surgery. 

A. (Victoria, B. C.): Par- 
tial cholecystectomy may be of value in those in- 
stances in which there has been a perforation of the 
gallbladder into the colon or duodenum. This is 
particularly true if the gallbladder is thickened 
and indurated, as it would make dissection of the 
structure at the neck very difficult. Consequently, 
a cholecystostomy is usually performed, this being 
followed later by a cholecystectomy. The main 
point in favor of partial cholecystectomy is that 


one operation is all that is required instead of two, 
and partial cholecystectomy with fulguration of the 
remaining mucous membrane is a safe and sound 
procedure having no complications or sequelae as 
far as I am aware; nor is any damage ever done to 
the ductal system regardless of the difficulties en- 
countered. In the paper given at the Royal College 
of Surgeons some years ago I reported on about 
twenty such cases. 

Rottyn M. But Ler (closing): I would like to 
thank Drs. Howard, Rosenblatt, Schlicke, Stone, 
Wilson, Loe, McKechnie and McElImoyle for their 
constructive comments. In regard to Dr. Stone’s 
discussion about size of gallstones and their passage 
through the gastrointestinal tract, we had only one 
case of gallstone ileus. Radiologic examination re- 
vealed complete obstruction of the second portion 
of the duodenum without visualization of any gall- 
stones. At operation a 4 by 4 by 5 cm. gallstone 
was found completely obstructing the duodenum, 

In our series we did not have any patients with 
cholecystogastric or choledochocolic fistulas. The 
gastric fistulas are a fairly common type usually 
related to old perforated peptic ulcers. The colic 
fistula is described in a recent article and is ex- 
tremely rare. 

We agree with Dr. Schlicke that it is sometimes 
almost impossible to place a tube into the tip of a 
gangrenous gallbladder, and perhaps the partial 
cholecystectomy with cauterization of the gall- 
bladder remnants may be useful in these particular 
cases. 
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ULMONARY arteriovenous fistulas, although 
Ficus, are being described with increasing 
frequency. This pulmonary vascular malforma- 
tion may escape early recognition because 
symptoms can be confused with polycythemia 
rubra vera, congenital cyanotic heart disease or 
diseases producing hemoptysis such as tuber- 
culosis, carcinoma or bronchiectasis. The 
association of pulmonary arteriovenous fistulas 
with hereditary hemorrhagic telangiectasias or 
Rendu-Osler-Weber disease has been well 
established and an intrathoracic lesion must be 
suspected in any patient with telangiectasias 
of the lips, tongue, nasopharynx or intestinal 
mucosa. 

Pulmonary arteriovenous fistulas were first 
described at autopsy by Churton in 1897 [7] 
and clinically by Smith and Horton [2] in 1939. 
Shenstone [3] in 1942 was the first to successfully 
carry out a pneumonectomy and cure a patient 
with this disease. Since that time, over 350 
cases have been reported in the literature by 
various authors [4-6]. 

During the past ten years, five patients with 
pulmonary arteriovenous fistula have been seen 
at the Ohio State University Health Center. Al- 
though two patients had symptoms, the lesion 
was not discovered in four of the five patients 
until a routine roentgenogram of the chest was 
obtained. Review of the three asymptomatic 
patients after the diagnosis was made demon- 
strated important physical findings that should 
have prompted earlier recognition of this 
intrathoracic abnormality. 


CASE REPORTS 


CasE 1. This is a case of asymptomatic pul- 
monary arteriovenous fistula in the lateral and 
medial basilar segments of the left lower lobe. L. A., 
an asymptomatic forty-one year old white woman, 


had a survey roentegenographic examination of the 
chest one month prior to admission, and a soft 
tissue mass was found in the left lower lobe. There 
was no cyanosis and the heart was not enlarged. 
There was a soft systolic murmur and thrill at the 
left sixth, seventh, and eighth intercostal spaces 
posterior to the midaxillary line, which was loudest 
at the auscultatory triangle. The chest roent- 
genogram demonstrated a round 2.5 cm. soft tissue 
mass in the left lower lung field. 

Left thoracotomy on May 29, 1956, demon- 
strated multiple arteriovenous fistulas in the lateral 
and medial basilar segments of the left lower lobe. 
No other lesions were found in the remainder of the 
left lung. A basilar segmental resection of the left 
lower lobe was performed. The patient was seen 
three years later (August 11, 1959) and a chest 
x-ray film showed no evidence of residual or re- 
current disease. 


Case 11. This is a case of asymptomatic pul- 
monary arteriovenous fistula in the superior seg- 
ment of the left lower lobe. M. J. L., an asymto- 
matic fifteen year old white female student, was 
hospitalized following a high school physical 
examination because a chest x-ray film was reported 
to show an abnormality. The patient had noticed 
slight shortness of breath with vigorous exercise for 
one year before admission, but this did not limit 
her activity as a cheer leader and member of a 
basketball team. The parents indicated that she 
had had duskiness of the skin and enlargement of 
the fingers and toes since birth. Two small tel- 
angiectasias of the tongue were noted, one on the 
tip and the other on the lateral aspect. There was a 
soft high-pitched systolic murmur and thrill medial 
to the left scapula between the fourth and sixth 
intercostal spaces. Cyanosis of the fingers, toes, 
lips and tongue was observed at rest and increased 
with exertion. Clubbing of the fingers and toes was 
present. 

The father had a telangiectasia on the tip of his 
nose which had never bled. One brother of nine 
siblings had a similar cutaneous telangiectasia and 
episodes of epistaxis. There was no history of 
telangiectasia or bleeding on the maternal side of 
the family. 
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Fic. 1. Chest roentgenogram of a forty-one year old 
housewife (Case 1) showing an irregular soft tissue mass 
in the left midlung field adjacent to the dilated left 
pulmonary artery. 


Hemoglobin was 10.8 gm. per cent, hematocrit 
40 per cent, red blood cell count 5.36 million red 
cells per cu. mm. Bone marrow aspiration showed 
normoblastic hyperplasia, an increase in meg- 
akaryocytes and normal myeloid elements. Brachial 
arterial oxygen saturation was 81.4 per cent at rest 
and 77.3 per cent after exercise for three minutes. 
Fluoroscopy and roentgenographic examination of 
the chest demonstrated an irregular pulsating mass 
in the superior segment of the left lower lobe. 
(Fig. 1.) Laminagrams demonstrated that the 
irregular mass communicated with the pulmonary 
artery and that no lesions were present in the 
opposite lung. 

The patient was discharged with ferrous 
gluconate and vitamins prescribed because of the 
iron deficiency anemia. She was readmitted six 
months later after the end of the school term. 
Hemoglobin was 17.9 gm. per cent, hematocrit 
58 per cent and red blood cell count was 6.20 
million red cells per cu. mm. 

Left thoracotomy on July 2, 1957, demonstrated 
a large pulmonary arteriovenous fistula involving 
the superior segment of the left lower lobe. (Fig. 2.) 
No other lesions were found in the left lung and a 
superior segmental resection was carried out. Post- 
operatively, her lips were no longer cyanotic at rest 
or with exercise. The patient was seen on August 11, 
1959, and had no cyanosis or finger clubbing. 
Chest roentgenograms showed no residual or 
recurrent disease. 


Case 11. This is a case of symptomatic pul- 
monary arteriovenous fistula in the posterior and 
lateral basilar segments of the right Jower lobe. 
L. A., a twenty-one year old white housewife, 
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Fic. 2. Photograph of surgical specimen (Case 11) 
demonstrating large and small spherical pulsating 
arteriovenous fistulas surrounded by linear intra- 
pulmonary telangiectasias in the superior segment of 
the left lower lobe. 


was asymptomatic until two months prior to ad- 
mission when sharp pain developed in the left side 
of the chest by the sternum, radiating to the left 
shoulder, and exertional dyspnea. Both complaints 
were relieved by rest or limitation of activity. 
Friends and relatives told the patient that her skin, 
lips and nail beds had been dusky since birth. There 
was no family history of epistaxis or telangiectasias. 
Clubbing of the fingers and toes and cyanosis of the 
oral mucous membranes and extremities were 
noted. The heart was not enlarged and no cardiac 
murmurs were heard. The pulmonic second sound 
was louder than the aortic second sound. There was 
a low-pitched grade 2 systolic and early diastolic 
murmur and thrill heard and felt best during 
inspiration at the right auscultatory triangle. 

Hemoglobin was 17.8 gm. per cent and hemato- 
crit 50 per cent. Chest roentgenogram and fluoros- 
copy demonstrated an irregular pulsating soft 
tissue mass in the right lower lobe and no evidence 
of cardiac enlargement. An angiocardiogram out- 
lined the right pulmonary artery and multiple large 
tortuous varicosities in the right lower lobe. 
(Fig. 3.) There was no evidence of pulmonary 
arteriovenous fistulas in the remainder of the same 
or the opposite lung. 
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On July 2, 1957, a right thoracotomy demon- 
strated multiple pulmonary arteriovenous fistulas 
involving the posterior and lateral basilar segments 
of the right lower lobe. A basilar segmental resec- 
tion of the right lower lobe was performed. The 
patient was seen on August 11, 1959, with no 
cyanosis, finger clubbing or radiologic evidence of 
recurrent disease. 


Case Iv. This is a case of bilateral pulmonary 
arteriovenous fistulas and familial hereditary 
telangiectasias. I. M., a sixty-five year old white 
woman, complained of weakness, recurrent nose- 
bleeds and intermittent bleeding from red lesions 
on the tips of her fingers for the past twenty-five 
years. Epistaxis and bleeding from the surface of 
her tongue required hospitalization and transfusion 
on one occasion. Five months before admission she 
noted left upper abdominal pain, and three weeks 
prior to admission a mass was felt in the left upper 
quadrant. Nine days before hospitalization (De- 
cember 12, 1953) the patient had an episode of 
severe epistaxis followed by generalized weakness. 
She denied pulmonary symptoms or hemoptysis 
and was admitted to the hematology service be- 
cause of hepatosplenomegaly and a_ bleeding 
tendency. The patient’s mother and one brother 
had similar episodes of epistaxis. 

There were numerous large and small tel- 
angiectasias over the arms, fingers, toes, ears, lips, 
soft palate, pharynx, tongue, vagina and cervix. 
The heart was not enlarged but a grade 1 systolic 
murmur was heard at the apex. No murmurs or 
rales were noted over the lung fields. The liver was 
palpable two fingerbreadths below the right costal 
margin, and the spleen was palpable three finger- 
breadths below the left costal margin. 

Hemoglobin was 13.6 gm. per cent. The chest 
roentgenogram showed scattered, well defined cal- 
cifications, typical of histoplasmosis. At the right 
and left bases of the lung there were multiple areas 
of increased density characteristic of multiple 
arteriovenous fistulas. 

Because of the bilateral and extensive pulmonary 
vascular malformations and the absence of symp- 
toms referable to the pulmonary lesions, advanced 
age, associated hepatosplenomegaly and multiple 
bleeding telangiectasias on the exposed surfaces of 
the body, it was decided that this patient was not a 
good candidate for resectional surgery. She was 
treated supportively for her anemia and discharged. 
The patient moved and follow-up examination 
could not be obtained. 


Case v. This is a case of malignant bilateral 
arteriovenous fistulas with fatal pulmonary hemor- 
rhage. J. B., an eighteen year old white boy, was 
admitted to the hospital four times. 

First Admission. The patient complained of 


Fic. 3. Angiocardiogram of twenty-one year old house- 
wife (Case 11) demonstrating a localized pulmonary 
arteriovenous fistula and its communications with the 
pulmonary artery and vein. It is important to note that 
there are no fistulas in the remainder of the right lung or 
the opposite lung. 


cyanosis and dyspnea which had been present since 
birth and was attributed to a “weak heart.” He 
developed repeated bouts of hemoptysis; a clinical 
and roentgenographic diagnosis of pulmonary 
arteriovenous fistula was made, and on October 26, 
1949, a lobectomy of the right lower lobe was per- 
formed. Multiple large and small pulmonary 
arteriovenous fistulas were found in the specimen. 
Following surgery, cyanosis, dyspnea and hemop- 
tysis disappeared and he returned to vigorous 
work and full activity. 

Second Admission. In April 1952, the patient 
(twenty-one years old) developed a severe upper 
respiratory infection, a cough productive of thick 
white sputum, cyanosis and exertional dyspnea four 
months prior to admission. Following a hard day’s 
work, the patient had a severe coughing episode 
with pulmonary hemorrhage of a half pint of blood 
one week before admission. He stopped working 
and four days later had another episode of bleeding. 
Peripheral cyanosis, cutaneous and mucosal telan- 
giectasias and clubbing of the fingers and toes were 
present. The heart sounds were normal and no 
precordial or pulmonary murmurs were heard. 

Hemoglobin varied from 17.1 to 21.6 gm. per cent 
and hematocrit was 68.5 per cent. Brachial artery 
oxygen saturation at rest was 82 per cent. Blood 
volume determination, using radioactive iodinated 
human serum albumin [7], was 7,750 cc. (theoretical 
normal 6,490 cc.), plasma volume 2,440 cc. 
(theoretical 3,440 cc.), and red cell mass 5,310 cc. 
(theoretical 3,050 cc.). The chest x-ray film showed 
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multiple small nodular soft tissue densities in the 
peripheral lung field. An angiocardiogram demon- 
strated bilateral pulmonary arteriovenous fistulas 
involving the right middle and left lower lobes. 

On April 29, 1952, a right thoracotomy demon- 
strated large vascular collaterals between the chest 
wall and the remaining lung, numerous small 
discrete pulmonary arteriovenous fistulas and 
several large conglomerate aneurysmal masses in- 
volving the right upper and middle lobes. Three 
large arteriovenous fistulas in the middle lobe were 
removed by combination of segmental resection, 
wedge resection and ligation of their afferent and 
efferent communicating vessels. Removal of all of 
the lesions was technically impossible. Pneumo- 
nectomy was not performed because similar small 
lesions were present on the other side. The patient 
had a stormy postoperative course with cyanosis, 
dyspnea, chills and high fever. Brachial arterial 
oxygen saturation was reduced to 64 per cent. 

Third Admission. On October 5, 1952, the pa- 
tient was readmitted with increasing cyanosis and 
dyspnea. Two weeks before admission he had an 
episode of hemoptysis, although none had occurred 
in the intervening five months. The patient was 
extremely cyanotic, dyspneic with exertion, and 
had clubbing of the fingers and toes. Breath sounds 
on the left were loud and harsh but no rales were 
heard. There was dullness to percussion on the 
right with many rhonchi and wheezes. The heart 
was not enlarged and no cardiac or pulmonary 
murmurs were heard. 

Hemoglobin was 17.8 gm. per cent, red blood cell 
count was 6.95 million per cu. mm. and the white 
blood cell count was 3,500 with a normal differ- 
ential. A repeat angiocardiogram showed residual 
small arteriovenous fistulas in the middle lobe and 
others scattered throughout the left lower lobe. 
Surgical intervention was considered but not per- 
formed because of extensive bilateral pulmonary 
arteriovenous fistulas. Bleeding ceased spon- 
taneously and the patient was discharged. 

Fourth Admission. On January 3, 1953, the 
patient was readmitted after more than thirteen 
episodes of pulmonary hemorrhage during the 
previous three months. He refused to lie flat be- 
cause this position initiated pulmonary hemorrhage. 
Each episode of bleeding was associated with ex- 
treme shortness of breath, numbness and transient 
flaccid paralysis of one or both upper or lower 
extremities and unconsciousness on several occa- 
sions. Physical findings were unaltered from the 
previous admission. 

Hemoglobin was 19.3 gm. per cent, red blood cell 
count was 7.60 million per cu. mm., with a normal 
white blood cell count and differential. Arterial 
oxygen saturation was 73.2 per cent at rest. Blood 
volume determination demonstrated slight eleva- 
tion of the total blood volume and red blood .cell 


mass with a slight depression of the plasma volume. 
The chest x-ray film showed increased nodular 
densities in both lung bases compatible with the 
formation of new arteriovenous fistulas. 

The patient was treated with antibiotics and 
positive pressure aerosols but had repeated episodes 
of bleeding while in the hospital. A repeat angio- 
cardiogram could not be obtained because of 
extreme dyspnea and the patient’s fear of hemor- 
rhage. A left thoracotomy on January 30, 1953, 
revealed several large arteriovenous fistulas in the 
left lower lobe. The communicating vessels were 
ligated on the arterial and venous sides. There were 
over fifty small arteriovenous fistulas throughout 
the left lung so that lasting improvement from the 
surgical procedure was not anticipated. Four days 
postoperatively the patient again began to hemor- 
rhage. Roentgenotherapy was advised and initiated 
but following each treatment the patient developed 
hemoptysis, nausea and vomiting. After four treat- 
ments, he refused further therapy and was dis- 
charged on March 4, 1953. 

The patient continued to have episodes of bleed- 
ing, increasing cyanosis, dyspnea, severe secondary 
polycythemia, signs of cerebral ischemia, and 
expired on January 19, 1954, during a massive 
pulmonary hemorrhage. He had lived four years 
and three months after his first operation for pul- 
monary arteriovenous fistula despite extensive and 
progressive bilateral disease and severe recurrent 
hemorrhage. 


COMMENTS 


The increased use of routine roentgenograms 
of the chest has led to the discovery of many 


unsuspected intrapulmonic lesions. Among 
these more frequently recognized lesions are 
pulmonary arteriovenous fistulas. The absence 
of symptoms in many of these patients fails to 
provide an opportunity for examination of the 
thorax until an intercurrent disease brings the 
patient to a physician. And when symptoms do 
occur with pulmonary arteriovenous fistula, 
they are usually mild and may be confused with 
symptoms of congenital heart disease, poly- 
cythemia rubra vera or any pulmonary lesion 
which can result in hemoptysis. The rather 
common association of pulmonary arteriovenous 
fistula with familial hereditary telangiectasia 
(Rendu-Osler-Weber disease) should suggest 
the need of careful examination of the lungs 
when this disease has been found. 

The absence of symptoms in a majority of 
these patients is reflected by the observation 
that three of the five patients included in this 
report (Table 1) had no symptoms. However, a 
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TABLE I 


FIVE PATIENTS WITH PULMONARY ARTERIOVENOUS FISTULA 


Findings 


Case 


Case 


Case Iv 


Case v 


Symptoms 


Physical 


Clubbing........ 


Murmur (lesion). . 


Thrill (lesion) 
Telangiectasias 


Rendu-Osler-Weber disease... . 


Family history........ 


Hemoglobin (gm. per cent cai 


Roentgenogram results 
Heart enlarged 
Lesion 


| 
| 


41, W, F 


Unilateral 


Localized 


.| Basilar seg- 


ment, left 


15, W, F 


Slight since 


Unilateral 
Localized 


Superior seg- 
ment, left 


21, W, F 
Dyspnea 

Chest pain 
2 mos. 


Moderate since 
birth 


Unilateral 
Localized 


Basilar seg- 
ment, right 


65, W, F 
Cutaneous 
bleeding 


25 yr. 


Systolic apical 
(Gr. 1) 


eneralized 


S++ 
> 


Bilateral 
Diffuse 


oO 


18, W, M 
Dyspnea 
Cyanosis 
Hemoptysis 
18 yr. 


Severe since 


birth 


eneralized 


17.1 to 21.6 


Bilateral 

Diffuse and 
localized 

Right lower 
lobe, wedge of 


lower lobe 


lower lobe 


lower lobe right middle 
lobe, wedge of 
left lower lobe 
10-26-49 
4-29-52 
1-30-53 


7-2-57 


routine chest x-ray film aroused sufficient 
suspicion that further investigation established 
the diagnosis. Significant is the fact that two of 
these three patients had physical findings which 
should have suggested the presence of an 
arteriovenous fistula. Two of the five patients 
had symptoms considered to be those caused by 
a cardiac lesion. 

When symptoms are present in these patients 
they may include dyspnea, cyanosis, pain in the 
chest, syncope, dizziness, dysarthesia, cough 
and hemoptysis. The presence and severity of 
symptoms depend upon the size and number of 
the arteriovenous fistulas and the amount of 
blood flowing through the vascular shunts. This 
right to left extracardiac shunt bypasses the 
alveoli by permitting unoxygenated pulmonary 
artery blood to flow through the tortuous 
arteriovenous fistula into the pulmonary veins 
and systemic circulation without proper oxy- 


genation and release of carbon dioxide. Large 
shunts are associated with cyanosis and pro- 
found symptoms, and patients with small 
shunts are frequently asymptomatic. Cough 
and hemoptysis may result from rupture of the 
fistulas into the alveoli or bronchi. 

The onset of symptoms may occur at any 
age. The lesion may be present at birth and 
remain unrecognized until symptoms appear or 
a routine chest roentgenogram is obtained. 
Pulmonary arteriovenous fistulas have been 
reported in seventeen of 350 patients under ten 
years of age and 52 per cent had signs and 
symptoms before the age of fifteen [5]. The 
reason for the onset and progression of symp- 
toms later in life is not well understood. How- 
ever, it is thought that the pulmonary extra- 
cardiac shunt, cxerting increased flow work on 
the aging myocardium and the bone marrow 
response to arterial and venous unsaturation, 


| 
| Case 1 | | — — 
birth 
+ + 
+ + + 
j= | Gr. Gr. = 
| + (2) o 
| + + 
1+ be + + 
| 
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eventually produce polycythemia, cyanosis 
and respiratory myocardial or cerebral ischemia 
and thrombosis. The possibility that smaller 
arteriovenous fistulas may enlarge to produce 
more striking symptoms with increasing age has 
also been suggested [5,17]. 

Physical findings may include cyanosis, 
clubbing of the fingers and toes, a normal heart 
size, absence of precordial murmurs, a thrill 
and murmur over the arteriovenous fistula, 
and cutaneous or mucosal telangiectasias. 
Cyanosis may be absent with a small shunt but 
may be easily detectable when there are multi- 
ple small or a single large arteriovenous fistula. 
During exercise, the cyanosis becomes more 
obvious because there is increased blood flow 
through the shunt and increased tissue oxygen 
utilization. The etiology of clubbing of the 
fingers and toes is not well understood but may 
be related to the right to left shunt and cyanosis. 
Three of the five patients presented in this re- 
port had cyanosis and finger clubbing. These 
two signs may be so striking that a clinical 
diagnosis of congenital heart disease may be 
considered. However, in patients with pul- 
monary arteriovenous fistula, there is no evi- 
dence of cardiac enlargement and a precordial 
murmur is not heard. The pulmonic second 
sound may be accentuated indicating increased 
blood flow and pulmonary hypertension due to 
a shunt. Further examination of the chest may 
demonstrate a palpable thrill and systolic 
murmur over the pulmonary arteriovenous 
fistula. Three of these five patients had a 
murmur and thrill over the auscultatory tri- 
angle which were louder after exercise and more 
evident when the breath was held in full 
expiration. Cutaneous or mucosal telan- 
giectasias may be found on the face or in the 
mouth and should suggest the possibility of 
other vascular malformations such as _pul- 
monary arteriovenous fistulas. Bleeding from 
peripheral telangiectasias may occur spon- 
taneously or with slight trauma and produce 
epistaxis, hematemesis, melena, hematuria or 
vaginal bleeding. Three of the five patients had 
cutaneous and mucosal telangiectasias; one 
with severe bleeding associated with bilateral 
pulmonary arteriovenous fistulas, and one with 
an anemia ascribed to chronic blood loss from an 
unknown site. 

Approximately 50 per cent of patients with 
familial hereditary telangiectasias or Rendu- 
Osler-Weber disease have pulmonary arterio- 
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venous fistulas [5,6]. For this reason, the pres- 
ence of cutaneous or mucosal telangiectasias in 
a patient or his relatives should suggest the 
possibility of pulmonary arteriovenous fistulas 
and a chest roentgenogram and_ physical 
examination should be carried out on all mem- 
bers of the family to find undiscovered fistulas. 
In this study, three of the five patients had 
telangiectasias and related that members of 
their family were known to have severe 
episodes of epistaxis and bleeding from other 
sites. 

Significant laboratory abnormalities include 
a secondary polycythemia with an elevated 
hemoglobin and hematocrit. In this series, 
three patients had severe polycythemia, one 
was anemic due to iron deficiency and blood 
loss from bleeding telangiectasias and one pa- 
tient with a small arteriovenous fistula had a 
normal hematocrit. Polycythemia may not be 
detected if an iron deficiency anemia exists. 
One patient (Case 11) was treated with ferrous 
gluconate and vitamins and the hemoglobin 
increased from 10.8 to 17.9 gm. per cent in six 
months. The white blood cell count, differential 
and platelet counts are normal, but the 
reticulocytes are increased. Examination of 
bone marrow shows a hyperplastic marrow with 
increased normoblasts and megakaryocytes. 
Blood volume determinations demonstrate an 
increase in red cell mass, total blood volume, 
and hematocrit, with a normal or slightly de- 
creased plasma volume. The arterial oxygen 
saturation is decreased depending on the size 
of the shunt and the degree of interference with 
oxygenation. These findings are in contra- 
distinction to patients with a systemic arterio- 
venous fistula who have an increase in blood 
volume, plasma volume, red blood cell mass, 
cardiac output and heart size with a normal 
hematocrit and arterial oxygen saturation [8,9]. 

The chest roentgenogram of a patient with a 
localized pulmonary arteriovenous fistula in- 
dicates a soft tissue parenchymal mass with an 
irregular serpiginous border contiguous with 
the pulmonary vessels near the hilum or in the 
midlung field. Fluoroscopy demonstrates that 
this tumor is pulsatile with increased density 
on deep inspiration and little change in its 
density on expiration. Diffuse pulmonary 
arteriovenous fistulas have multiple pinpoint or 
beaded radiodensities throughout the paren- 
chyma, commonly in the lower lobes. The size 
of the heart is within normal limits and cardiac 
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fluoroscopy shows no evidence of chamber 
enlargement. 

An angiocardiogram is the most important 
diagnostic aid to confirm the clinical impression 
of pulmonary arteriovenous fistula. It should be 
carried out in all patients before operation to 
determine the extent and nature of the lesion, 
and to rule out the presence of contralateral 
unrecognized lesions [zo]. A radiopaque sub- 
stance (25 cc. of 75 per cent Hypaque®) is 
injected rapidly (one second) through No. 14 
gauge needles in the antecubital veins of both 
arms simultaneously as multiple roentgeno- 
graphic exposures of both lungs are obtained. 
Opacification of the pulmonary artery is fol- 
lowed by visualization of the afferent limb of 
the fistula, the aneurysmal varicosity producing 
the tumor mass and the efferent pulmonary 
veins emptying into the left atrium. (Fig. 3.) 
Bilateral arteriovenous fistulas may be demon- 
strated as conglomerate masses of dye-filled 
fistulas which cannot be recognized by the con- 
ventional chest x-ray film. For this reason, it is 
most important to x-ray both lung fields during 
the angiocardiogram because the prognosis is 
poor if bilateral lesions are found, and resection 
of pulmonary tissue must be conservative. 

Pulmonary resection is indicated in patients 
with a pulmonary arteriovenous fistula who 
have symptoms and unilateral localized disease. 
Asymptomatic patients have been treated 
surgically in this series and will probably be en- 
countered more frequently now that physicians 
are more aware of the existence of this lesion. 
The complications that eventually may arise, 
i.e., dyspnea, cyanosis, dizziness, syncope, 
clubbing of the fingers, hemoptysis, massive 
pulmonary hemorrhage, hemothorax from rup- 
ture of a subpleural arteriovenous fistula, or 
severe polycythemia with angina, cerebral 
ischemia, thrombosis and abscess will influence 
the physician to advise resection of the 
asymptomatic lesion. The presence of severe 
associated disease or generalized pulmonary 
arteriovenous fistulas must be evaluated in 
estimating the risk of surgery. 

Segmental resection is preferable in all cases 
to conserve functioning lung tissue if the lesion 
can be completely removed. If the lesion is 
diffuse and generalized throughout the entire 
lobe, lobectomy is the operation of choice. 
Pneumonectomy is not ordinarily advised be- 
cause contralateral unrecognized fistulas may 
be present or may open up, or new fistulas may 


form on the opposite side [zz]. Aneurysmor- 
rhaphy and resection of the aneurysmal sac 
with temporary proximal and distal occlusion 
of the afferent and efferent communicating 
vessels have been suggested as a method pre- 
ferable to resection [5]. Proximal and distal li- 
gation of the afferent and efferent branches of the 
fistula without closure of all the communicating 
branches or removal of the lesion does not pro- 
duce complete obliteration of the fistula and 
there is no clinical improvement. An oximeter 
may be used at surgery to assure the surgeon 
that the most significant shunts have been re- 
moved or completely obliterated [5]. 

In this series, the arteriovenous fistula was 
localized to the basilar segments of the lower 
lobe requiring basilar segmental resection in 
two patients and to the superior segment of the 
lower lobe requiring superior segmental resec- 
tion in one patient. Surgical resection was not 
attempted in the fourth patient because of 
extensive bilateral arteriovenous fistulas of 
both lower lobes. The fifth patient had severe 
bilateral disease with a “malignant” course 
characterized by repeated bouts of pulmonary 
hemorrhage initially controlled by lower lobec- 
tomy for two and a half years. When bleeding 
recurred and bilateral disease became more 
evident, the patient had ipsilateral and 
contralateral segmental resections, multiple 
wedge resection and ligation of the com- 
municating vessels to and from the lesion with- 
out relief of symptoms. This patient expired 
four years and three months after his first 
operation with massive pulmonary hemorrhage 
and uncontrolled extensive disease. Micro- 
scopic examination of the lesion with elastic 
tissue strains demonstrated no difference in the 
kind or amount of elastic tissue present in this 
patient than in the others in the series. How- 
ever, there was a quantitative difference in the 
number of dilated telangiectatic vascular 
channels in the lung. The patient with a fatal 
outcome had numerous small, medium and 
large dilated vessels throughout all of the speci- 
men, while other patients had a maximum of 
dilated vessels localized to the center of the 
lesion and fewer ones at its periphery. 

The unusual malignant clinical course seen 
in this last patient has not been recorded in the 
literature. Several authors have suggested and 
reported [5,6,11] that removal of large arterio- 
venous fistulas may stimulate development of 
new small fistulas requiring secondary opera- 
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TABLE II 
FOLLOW-UP OF PATIENTS WITH PULMONARY ARTERIOVENOUS FISTULA* 


Case I 


Case 1 Case 11 Case v 


Findings 


Pre- Post- | 


T 
| 
| 
| 


Hemoglobin (gm. per cent).| 


Hematocrit (per cent) 
Red blood cells 

(per cu. mm.)..... 
Cyanosis 


Clubbing 


Pre- 


operative | operative | operative 


Pre- 


operative 


Pre- 


operative 


Post- 
operative 


Post- 
operative 


Post- 
operative 


13:7 17.8 


50 
6.81 
+ + 
+ + 


3 yr. 3 mo. 
No residual 


Improved 


X-ray film 
Result 


| 2 yr. 
No residual 
| Improved 


yr. 4 yr. 3 mo. 
No residual Expired 
Improved Expired 


* Case iv was lost to follow-up. 


tions if symptoms persist or recur. At the time 
of initial thoracotomy, this patient with 
generalized cutaneous and mucosal telan- 
giectasias had large pulmonary arteriovenous 
fistulas and smaller lesions throughout the 
entire lung. Lobectomy and removal of the 
large lesion was followed by temporary symp- 
tomatic improvement. The patient complained 
of a chronic productive cough after operation 
only to have pulmonary hemorrhage and 
cyanosis reappear following several coughing 
paroxysms. Re-exploration demonstrated that 
the small lesions had increased in size to form 
large ones and new small lesions had developed. 
Resection of the large fistulas by segmental 
and wedge resection and ligation of the com- 
municating vessels was not successful in 
controlling this rapidly progressive disease. In 
addition to the formation of additional lesions 
on the side of initial operation, new and en- 
larging fistulas could be seen on the opposite 
side by angiocardiogram and thoracotomy, 
which were also unresponsive to surgical treat- 
ment. It seemed that small lesions increased in 
size, coalesced and formed conglomerate lesions, 
and that new lesions developed bilaterally as 
the disease progressed. Initial pulmonary resec- 
tion should always be conservative when 
multiple small pulmonary arteriovenous fistulas 
are encountered, especially if combined with 
cutaneous or mucosal familial telangiectasias. 
The patient’s clinical course may be one of 


progressive enlargement of microscopic arterio- 
venous fistulas. 

In this series, two distinct types of lesions 
have been observed. The patients with a 
solitary and localized arteriovenous fistula have 
a benign course with immediate and lasting 
relief of symptoms after segmental resection or 
lobectomy. (Table 1.) Recurrence of symptoms 
or formation of new lesions are rare. The 
malignant and diffuse pulmonary arteriovenous 
fistulas are associated with gradual and un- 
relenting formation of cavernous fistulas from 
the smaller lesions, and the formation of newer 
small arteriovenous fistulas from microscopic 
lesions. Pulmonary resection for the diffuse 
lesion is palliative, and the long term prognosis 
must be guarded. 


SUMMARY 


1. Five patients with pulmonary arterio- 
venous fistulas have been presented and 
discussed. 

2. Routine roentgenograms of the chest have 
permitted early recognition and treatment of 
asymptomatic pulmonary arteriovenous fistula. 

3. One patient with malignant pulmonary 
arteriovenous fistulas is presented to illustrate 
the rare progressive form of this diséase pro- 
ducing death. 

4. The presence of cutaneous or mucosal 
telangiectasias should alert the physician to the 
possibility of Rendu-Osler-Weber disease and 
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the presence. of hereditary pulmonary anterio- 
venous fistula. 

5. Bilateral simultaneous angiocardiogram 
should be carried out preoperatively to deter- 
mine the nature and extent of the arteriovenous 
fistula. 

6. Pulmonary resection should be conserva- 
tive enough to preserve as much functioning 
lung tissue as possible and radical enough to 
eradicate the disease. 
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Epididymitis 


A REAPPRAISAL 


Lr. Cot. Ep>warp GARTMAN, M.C., Fort Dix, New Jersey 


From tbe Urologic Section, Walson Army Hospital, 
Fort Dix, New Jersey. 
I 1956, I published an inquiry into the causes 
of epididymitis, based on 189 consecutive 
cases collected between 1951 and 1955. Since 
then, I have realized that the material was in- 
advertently weighted: first, because of its source 
(an overseas general hospital in close combat 
support during most of the Korean War); and 
second, by the inclusion of acute epididymitis in 
association with an outbreak of acute respira- 
tory tract infection, these forty-one cases com- 
prising over one fifth of the series. Furthermore, 
the earlier paper did not place sufficient em- 
phasis on either the gravity or the capricious 
nature of the disease. The purpose of this com- 
munication is to place these various factors in 
their proper perspective. 

The additional material was collected be- 
tween January 1, 1957 and August 31, 1950, 
and consisted of 121 cases. Eight patients were 
seen in the first six months of 1957 at Fort Sill, 
Oklahoma, and the remaining 113 at Fort Dix, 
New Jersey. 


DIAGNOSTIC ERRORS 


During the 1957 to 1959 period, it was estab- 
lished policy at both Fort Sill and Fort Dix that 
all patients with scrotal lesions be seen by the 
urologist. At the same time, an educational 
program was conducted to acquaint the hospital 
staff with the potential gravity and the inherent 
diagnostic hazards of scrotal lesions, particu- 
larly the acute ones. The staff, furthermore, was 
strongly encouraged to transfer these patients 
to the urologic section without delay. This pro- 
gram was most rewarding. 

In the 1951 to 1955 series, thirty-three scrotal 
lesions were erroneously diagnosed as epididy- 
mitis, and seven patients with epididymitis 
were admitted with other diagnoses, giving 
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forty erroneous diagnoses in 223 admissions 
(17.9 per cent). In the 1957 to 1959 series, five 
scrotal lesions only were misrepresented as 
epididymitis, while only two cases of epididy- 
mitis were unrecognized, or seven errors in 128 
admissions (4.5 per cent). 

Nonetheless, several grevious faux pas were 
made. One patient with acute epididymitis was 
admitted to general surgery for incarcerated 
hernia; conversely, three with incarcerated her- 
nia were admitted to the urologic section for 
acute epididymitis. The fifth case of “‘epididy- 
mitis,’’ was indeed an extremely bizarre lesion. 
It represented a dense fibrotic process of the 
tunica albuginia, in some areas measuring I cm. 
in thickness, with constriction of the testicle 
and so-called atrophy. The epididymis was nor- 
mal. The sixth diagnostic error was incurred 
when an unusually severe case of epididymitis, 
with a precipitous onset, was thought to be 
torsion of the testicle. Exploration was carried 
out through a scrotal incision. Surgical inter- 
vention did not impede the patient’s convales- 
cence, but emphasized the manner in which ex- 
tensive epididymal edema masked a physiologic 
orchid, and gave the impression of a swollen 
testicle. 

Most significant was the fact that only one of 
eleven testicular tumors was initially treated as 
epididymitis. All eight testicular torsions were 
recognized promptly, and all eight testicles 
saved. 


CAUSES 


In contrasting Tables 1, 11 and 111, an absolute 
drop in the number of cases seen in association 
with acute infection in the respiratory tract 
becomes immediately apparent, as do a relative 
increase in those labelled “idiopathic” (pre- 
sumably caused by retrograde urination) and 
an absolute increase in those secondary to in- 
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TABLE I 
CAUSES OF EPIDIDYMITIS—IQ5I TO 1955* 


Acute Chronic 


Idiopathic 
Acute respiratory 
Lower urinary tract infection 
Acute cystitis 
Nongonococcal urethritis 
Urethral stricture 
Postoperative infection 


Subtotal 
Upper urinary tract infection 
Acute pyelonephritis 
Chronic granulomas 
Tuberculosis 
Boeck’s sarcoid 


Subtotal 
Trauma 5 


164 


189 


* From: GartMan, E. U. S. Armed Forces M. J., 7: 531, 1956 |1]. 


fection in the urinary tract. Only two cases of 
tuberculous epididymitis were seen and none 
were seen which were due to trauma. (Table 11.) 

The principal increase in the number of cases 
secondary to infection in the urinary tract was 
from those complicating nongonococcic ure- 
thritis. It could not be determined whether this 
occurred because the incidence of nongono- 
coccic urethritis was becoming greater, or the 
complications were more frequent. In the earlier 
study, the ratio of epididymitis to nongono- 
coccic urethritis was 1: 567. In the second series, 
once again gonorrhea played an insignificant 
role (three cases) in the etiology. Since these 
three patients came from Fort Dix proper* and 
there were 911 cases of gonorrhea at Fort Dix 
during the twenty-six month period, the ratio 
was 1:300. There was no significant variation 
from the earlier series. 

Once more, acute hemorrhagic cystitis was 
complicated by epididymitis more frequently 


* Walson Army Hospital in Fort Dix, New Jersey, 
gives medical support to adjoining Air Force and Navy 
installations, satellite Army units, a large retired 
population, and serves as referral center for smaller 
Army posts of the First Army. 


than any other infectious process in the urinary 
tract. Seventy-six patients were hospitalized be- 
cause of acute cystitis, nineteen patients with 
more mild cases were treated on an outpatient 
basis, and there was one case of “‘viral-type”’ 
infection in the upper respiratory tract compli- 
cated by epididymitis through the intermediary 
of an acute, unusually severe, hemorrhagic 
cystitis. Thus, epididymitis was a complica- 
tion of hemorrhagic cystitis in twelve out of 
ninety-six patients, a ratio virtually identical 
with the earlier study. It should be pointed out 
that these ninety-six cases probably were a 
true count, since hemorrhagic cystitis has been 
one urologic disease clinicians in the military 
services do not treat without competent advice. 


CLINICAL COURSE 


Substantiated in Table tv is the earlier im- 
pression that the idiopathic lesion is frequently 
benign. Only eight of seventy-one patients ad- 
mitted (11.3 per cent) were febrile. Twenty-six 
were hospitalized a week or less. On the other 
hand, recalcitrant patients were encountered 
and six, or 8.5 per cent, were hospitalized five 
weeks or longer. In contrast, sixteen patients 
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Total 
No. % No. % No. % 
76 46.3 14 56.0 go 47.6 
60 36.6 te) 0.0 60 31.7 
II 
7 + 
S I 0 
C I oO 
S 3 
3 23 14.0 4 16.0 27 14.3 
0.0 6 24.0 6 3.3 
I 4.0 6 2.4 
| 100.0 | 25 | 100.0 | | 100.0 
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TABLE II 
CAUSES OF EPIDIDYMITIS—IQ57 TO 1959 


Acute | Chronic 


Idiopathic 

Acute respiratory 

Lower urinary tract infection 
Nongonococcic urethritis. . . 
Gonorrhea! urethritis 
Urethral stricture 
Postoperative infection 


Upper urinary tract infection 
Acute pyelonephritis 
Chronic granulomas 
Tuberculosis........ 
Boeck’s sarcoid.... 


Subtotal 


TABLE III 
COMPOSITE OF CAUSES OF EPIDIDYMITIS—IQ5I TO 1955 AND 1957 TO 1959 


| 
| 


| 
Acute Chronic Total 


Cause 


Idiopathic 

Acute respiratory infection.... 

Lower urinary tract infection 
Nongonococcic urethritis. . . 
Gonorrheal urethritis 
Urethral stricture 
Postoperative infection. ... 


Acute pyelonephritis... .. 
Chronic granulomas 

Tuberculosis.......... 

Boeck’s sarcoid........ 


Subtotal 


Total 


| No. | No. ' No. 
63 | 54.8 | 4 | 66.6 | 67 55.4 
4) 34] | o0 4 3.3 
10 | I 
} o | 
| 
1 | 
46 | 40.0 I 16.7 47 | 38.9 
I | 0.9 | 0.0 | I 0.8 
I I | 
r | of | « | 16.7 | 2 | 1.6 
7 0.0 | 0.0 | 0.0 
| | | | 
No. No. | No. 
| | | 
1396 49.8 18 | 48.1 157 | 50.6 
64s 22.9 0.0 | 64 20.6 
| 21 I 
pa | | o | 
| | | | 
69 | 24.7 5 $6.3 | | 33.0 
Upper urinary tract infection 
0.4 | | 0.0 | 0.3 
I | 6 
| 0.4 | 7 | | 8 2.6 
279 100.0 31 | 100.0 | 310 | 100.0 
| 
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TABLE Iv 
ANALYSIS OF CASES—I9Q57 TO 1959 


| No Total 


Location of 
Lesion 


Length of Hospitalization 
(weeks) 
No 


*| Admissions 


Left 


Febrile 
2 


Acute respiratory infection... 
All urinary tract infections. . . 


67 71 
9 
52 
2 


4 
48 
2 


25 
4 
30 


* Both cases were transferred to medical centers specializing in the treatment of tuberculosis. 


with epididymitis secondary to infection in the 
urinary tract (30.8 per cent of fifty-two admis- 
sions) were admitted because of associated 
fever, and just five patients, or 9.6 per cent, 
were discharged in a week or less; only 4 to 7.7 
per cent were hospitalized five or more weeks. 
There were too few cases in the other two 
categories to make pertinent observations. 


THERAPY 


In the absence of a primary infectious process 
as in the idiopathic cases, simple but absolute 
bed rest, with application of ice and elevation of 
the scrotum, seemed to have been effective. 
Sixty-three patients with acute idiopathic le- 
sions were given a course of steroid therapy 
whereas seventy-six were not. No material dif- 
ference in the degree of speed of resolution was 
noted. 

The presence of infection in the urinary tract 
was always considered an indication for the 
prompt administration of anti-infective agents 
during the 1957 to 1959 period, but these drugs 
were neither invariably prescribed nor used as 
early, in the 1951 to 1955 period. In eight of the 
twenty-seven patients (30 per cent) of the 1951 
to 1955 series, complications developed which 
required surgery; whereas, in only four of forty- 
eight patients (8 per cent) similar complications 
developed in the 1957 to 1959 period. In addi- 
tion, the average length of hospitalization for 
patients in the 1951 to 1955 series was twenty- 
nine days; for 1957 to 1959, it was twenty days. 
It was concluded that anti-infective drugs were 
beneficial in this category. 


COMPLICATIONS 


No table can give any intimation of the capri- 
cious and treacherous character of the disease. 
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Statistics are a poor substitute for the continued 
suffering caused by a densely scarred, fibrotic 
epididymis, all too often the product of casual 
or indifferent treatment. Categorically, there 
were sixteen major complications in the group 
of patients with an idiopathic lesion (10.2 per 
cent); none in the patients with associated in- 
fection in the respiratory tract; thirteen in 
twelve of seventy-four patients with epididy- 
mitis secondary to infection in the urinary 
tract (16.2 per cent); eight (100 per cent) in 
those with chronic granulomas; and one in six 
patients (16.7 per cent) with lesions resulting 
from trauma. 

Sterility. The frequency with which one 
attack of epididymitis effects obliteration of the 
epididymal tubules, thus sealing off the testicle, 
could not be determined. It probably occurred 
more often than actually recognized. Within 
the past ten years, I have seen eighteen men in 
the sterility clinic with aspermic seminal fluids 
and grossly physiologic testes. Only four gave 
histories of mild attacks of bilateral epididy- 
mitis which was treated on an ambulatory basis; 
five had palpable scars in one epididymis, two 
in both. At surgery, the vasa in all eighteen were 
bilaterally patent, and testicular biopsies re- 
vealed satisfactory spermatogenesis, but the 
globi minor bilaterally had fine scars transsect- 
ing the epididymal tubules. 

The prompt institution of absolute bed rest, 
in the idiopathic cases at least, occasionally 
may have prevented sealing the testes. I have 
treated two men with bilateral idiopathic epi- 
didymitis who retained fertility, as attested by 
repeated semen evaluations and subsequent 
parenthood. 

Hydrocele. The second most frequent com- 
plication, and the one most readily observed 


Cause = 
| | Both | 
| | 
| | 
| | 35 35 I 9 I ojo 
5 3 I 
| | 21 | 16 30.8 
| | I | 1 | I I 50.0 


Gartman 


TABLE V 
MAJOR COMPLICATIONS IN 310 CASES OF ACUTE AND CHRONIC EPIDIDYMITIS 
| | 
Hydrocele Orchiectomy 
| Required 
Cause . Gangrene of Suppurative | 
N Required ‘idiieiaieaiiaited Testicle Epididymitis | For 
° | Surgery Thrombosis of | or Epididymo- | Orchiectomy 
Cord orchitis | 
. . 
Acute respiratory infection. .... | oO 
All urinary tract infections... .. | 9 4 3 2 3 I 
22 | | 19* 3 3 2 


*One patient had both a hydrocele removed and an epididymovasectomy; thirty-seven patients (11.9 per 
cent) of both series required surgery and eight (2.6 per cent) had a testicle removed. 


clinically, was hydrocele. (Table v.) Twenty- 
two cases were counted, but the complication 
undoubtedly occurred much more frequently. 
It was often exceedingly difficult to distinguish 
a small hydrocele from an acutely edematous 
epididymis enveloping the testicle, and when- 
ever there was doubt the swelling was at- 
tributed to edema. In any event, the acute 
hydrocele has been largely responsible for the 
misnomer “epididymo-orchitis.”’ Of the twenty- 
two hydroceles large enough to be diagnosed 
unequivocally, eleven failed to resorb and re- 
quired surgery. (It was and is considered in- 
cumbent upon the urologist, indeed an obliga- 
tory act of sound urologic practice, to explore 
all acute hydroceles. Nine hitherto unsuspected 
testicular carcinomas, two in 1959 alone, have 
been thus uncovered in the past six years). 
Painful Fibrotic Scars. The third most com- 
mon complication was a painful fibrotic scar. 
This proved to be a disabling lesion, inhibiting 
physical activity including coitus. Five of the 
scars were associated with chronic sinus tracts, 
four of which were tuberculous, and six others, 
three of which were tuberculous, had unex- 
pected central suppuration. It was significant 
that eight of nineteen epididymides re- 


moved harbored lesions produced by chronic 
granulomas. 

In none of the above twenty-nine patients 
(one man had both a hydrocele excised and an 
epididymectomy) was there evidence of anorchitis. 

Complications Requiring Orchiectomy. Eight 
orchiectomies were performed. One of these was 
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performed because the dense scar tissue envel- 
oping the testicle simulated tumor (1952). After 
surgery, it was noted that dissection of the epi- 
didymis off the testicle, which was grossly and 
histologically physiologic, would have been im- 
practicable. Seven years later, in 1959, I at- 
tempted such a dissection in another patient, 
compromised the testicular blood supply, and 
had to remove the testicle. The third orchiec- 
tomy was performed because of the size of the 
epididymal abscess, which had literally oozed 
into the hilus of the testicle. Again the testicle 
was physiologic. 

Two orchiectomies were performed because of 
suppurative orchitis. These were the only proved 
cases of orchitis in the two series. In one instance, 
the testicle was studded with focal abscesses, 
but there was no suppurative process in the 
epididymis which was the seat of an intense 
exaccerbation of a long-standing chronic proc- 
ess. (This was the patient’s fifteenth recurrence 
of epididymitis.) In the second case, a large epi- 
didymal abscess had burrowed through the tu- 
nica albiginia of the epididymis and ruptured 
into the testicle. In both instances, extension 
into the testicle was attended by sudden intense 
pain and the patient becoming acutely and 
seriously ill. The extension into the testicle was 
not recognized as such in either case. 

All of the aforementioned reasons for orchiec- 
tomy are complications of epididymitis which 
have been reported many times in the past, 
particularly in the days before the existence of 
anti-infective drugs. At Fort Dix, however, I 


i 
/ 


encountered.a cause for orchiectomy, which, to 
the best of my knowledge, has never been docu- 
mented. This consisted of a spontaneous throm- 
bosis of the spermatic vein and artery, appar- 
ently secondary to remarkable edema of the 
cord producing a constriction at the unyielding 
scrotal inlet. I saw three such syndromes. 

In one instance, testicular and adnexal gan- 
grene occurred in a seventeen year old prisoner. 
While AWOL he contracted gonorrhea and epi- 
didymitis appeared a day or so later. He re- 
ceived no medical care until after he was appre- 
hended and remanded to the. custody of the 
Armed Forces. When admitted to the urology 
section ten days after the onset of the epi- 
didymitis, gangrene was already present (Sep- 
tember, 1958). The other two patients were 
convalescing from epididymitis and were ambu- 
latory when they experienced acute relapse, 
followed in a day or so while bed-fast with 
excruciating scrotal pain and then obvious gan- 
grene. One patient had recurring idiopathic epi- 
didymitis (December 1947), the other had acute 
nongonococcic urethritis (July, 1958). The cor- 
rect diagnosis was not made in the first case 
chronologically (December 1957), but it was 
correct in the latter two. 


SUMMARY 


1. Three hundred ten cases of epididymitis, 
189 collected in 1951 to 1955, and 121 in 1957 to 
1959, have been reviewed. Two hundred sev- 
enty-nine were acute, thirty-one were chronic. 

2. By making the hospital staff aware of both 
the potential gravity and diagnostic hazards of 
scrotal lesions, diagnostic errors were reduced 
from 17.9 per cent in the first series to 5.5 per 
ceat in the second. 

3. One hundred fifty-seven cases, or just over 
half, were of idiopathic origin (probably retro- 
grade urination); sixty-four were in association 
with acute respiratory tract infection; seventy- 
four were secondary to infection in the urinary 
tract; eight were produced by chronic granu- 
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lomas (tuberculosis seven, Boeck’s sacroid one); 
and six were traumatic in origin. 

4. Cases of epididymitis of idiopathic origin 
and those associated with infection in the res- 
piratory tract were relatively benign; these pa- 
tients responded to conservative therapy con- 
sisting of absolute bed rest, elevation of the 
scrotum and application of ice. Those with epi- 
didymitis secondary to infection in the urinary 
tract characteristically had a stormier course, 
and distinctly benefited from prompt and judi- 
cious use of specific anti-infective agents. 

5. Thirty-eight major complications occurred 
in a group of thirty-seven patients (11.9 per 
cent), necessitating surgical intervention which 
in eight instances resulted in orchiectomy. A 
thirty-eighth patient was explored because of a 
later proven mistaken diagnosis. Only two in- 
stances of orchitis were found, the testicle hav- 
ing been destroyed by suppuration in both. 
Orchitis was not evident in the 272 patients not 
examined surgically. 


CONCLUSIONS 


1. Epididymitis is a serious disease that is 
capable of producing unpleasant and often per- 
manent disability, not infrequently because of 
inadequate management. Disastrous complica- 
tions sometimes do occur even in patients com- 
petently handled. 

2. An etiologic diagnosis is important, from 
the standpoints of prognosis and therapy. 

3. The term epididymo-orchitis is a mis- 
nomer. The supervention of orchitis, when it 
occurs, is catastrophic. It spells the death knell 
of the testicle, and threatens the patient’s very 
existence. 
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and Albert Einstein College of Medicine, New York, 
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i the present state of our ignorance what is 
urgently needed, according to Dunphy, is 
more information, knowledge and understand- 
ing of the nature of cancer; more facts and less 
emotion are desired [71]. 

Etiology. The etiology of cancer of the 
rectum has been discussed by Dukes [2]. Intes- 
tinal cancer occurs but rarely in animals other 
than man. Recently, Fortner [3], following up 
his previous studies, has stated that adenoma- 
tous polyps, adenocarcinoma, leiomyosarcoma 
and angiosarcoma of the colon have been 
observed to arise spontaneously in 40 per cent 
of tumor-bearing Syrian hamsters. The tumors 
are grossly and histologically similar to human 
neoplasms of comparable types. 

At present, there is no evidence to indicate 
that colorectal cancer is attributable to an 
industrial carcinogen. Also, there is no evidence 
that colorectal cancer is caused by the addition 
of chemicals to food, nor can this possibility 
be ignored at this time. Direct or straight- 
forward evidence for heredity of cancer is not 
obtainable in the great majority of patients 
suffering from colorectal cancer. However, an 
occasional family is seen in which colorectal 
cancer is commoner than in the general popu- 
lation. This may be due not only to chance 
variations in distribution but also possibly to 
genetic imbalance leading to a proneness to 
colorectal cancer [2]. The classical example of 
the role of heredity is familial polyposis of the 
colon. Viral etiology has thus far not been 
proved for human cancer. However, virologic 
investigations are proceeding with vigor [4a]. 

Spontaneous Regression. Reference should 
be made under the discussion of polyps to the 
study of spontaneous regression of colonic 
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cancer by Dunphy et al. [4b]. They cited cases 
which demonstrate that diversion of the fecal 
stream by colostomy is occasionally followed 
by reduction in the size of distally located 
cancer (as well as regression of congenital 
adenomas). 

Everson and his co-author [5,6] have com- 
mented on spontaneous regression of neo- 
plasms. Of more than 1,000 reported cases of 
spontaneous regression of cancer, only about 
ninety are adequately documented and micro- 
scopically verified. Intestinal cancer does not 
disappear as often as cancer in other anatomic 
sites. A number of theories, none yet absolutely 
confirmed, have been proposed to explain this 
phenomenon. More questions have been raised 
than could possibly be answered because of 
our incomplete knowledge of the biologic 
nature of cancer. It should be stressed that 
spontaneous regression of cancer demonstrates 
the need for caution in evaluation of the 
chemotherapeutic and unorthodox therapeutic 
measures in isolated so-called cures [6]. Cancer 
in adults seldom regresses. Furthermore, in 
many cases of regression the cancer either 
recurred or subsequently metastasized. 

Socioeconomic Aspects. Studies of cancer 
occurring in various socioeconomic groups of 
people are believed to provide important leads 
to the understanding of this disease. While 
variations in the incidence were observed for 
men and women with cancer of various ana- 
tomic sites, none was encountered for cancer 
of the colon or rectum [7]. 

Diagnosis. Numerous papers have stressed 
the value of periodic examinations [8] for the 
early manifestations of colorectal cancer [9,10]. 
The crux to this problem is enhanced pre- 
paredness to suspect colorectal cancer on even 
flimsy evidence; and to follow up that sus- 
picion is most essential if more cases are to 


be recognized at the stage when cure is pre- 
sumably possible [17]. 
Of importance is alertness to the fact that 


in ileocecal masses, excluding a manifest 
appendiceal abscess, cancer is the commonest 
cause [12], and that diverticulitis is infrequently 
the site of coexistent cancer [13]. Obviously 
the differential diagnosis between benign and 
malignant diseases situated in the cecal area 
[14] or between diverticulitis and cancer in the 
sigmoid colon is not easily made [13]. In both 
areas a carefully elicited and properly inter- 
preted history is still of great value in spite of 
the availability of ancillary aids. Whenever 
doubt exists, surgical exploration should be 
performed in an attempt to establish the 
diagnosis and to provide appropriate therapy. 
Exfoliative Cytology. This diagnostic method 
has been successfully applied to lesions of the 
colon. While false positive results are infre- 
quent in other sites of the alimentary tract, 
none occurred with reference to the colon [75]. 
Diagnostic accuracy is sufficiently high to show 
that exfoliative cytology, when properly per- 
formed, ranks second only to direct biopsy of 
the lesion in accuracy and reliability in the 
diagnosis of cancer. Colonic cytology is used 
for the detection of neoplasms that are situ- 
ated above the reach of the sigmoidoscope. In 
thirty-eight clinically proved cases from a 
group of 183 patients examined, cytologic 
diagnosis was positive in thirty-six cases by 
the finding of malignant cells in the colonic 
wash. In twenty-eight of these thirty-eight 
patients, roentgenography was definitely diag- 
nostic of malignancy, while in the remaining 
ten patients x-ray films failed to disclose the 
lesion on the first examination in five of these 
cases. The remaining five patients had ulcer- 
ative colitis, benign polyps and diverticulitis in 
addition to radiographically undetected small 
cancerous lesions [15]. Others [76] have also 
found cytologic diagnosis to be valuable as an 
adjunct in concomitant conditions of the 
rectum and colon, such as already mentioned 
plus amebic dysentery, bacillary dysentery and 
tuberculosis. This test apparently has its 
greatest value and usefulness in the diagnosis 
of lesions situated in the area between the 
splenic flexure and the rectosigmoid [16]. 
Spread. The modes of spread of cancer of 
the colon have recently received renewed 
attention [17,18]. The routes of spread are: 
(1) direct infiltration; (2) lymphatic; (3) 
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venous permeation and embolization and (4) 
dissemination by implantation or seeding. 
Local implantation of perineal wounds has 
been discussed especially well by McDonald 
and Williamson [78]. 

Metastatic spread from colonic cancer to 
ovaries is not rare. The indications for bilateral 
oophorectomy at the time of intestinal resec- 
tions are described and discussed [19]. Ureteral 
obstruction secondary to cancer occurs infre- 
quently. These cases as well as those that 
invade contiguous pelvic organs are probably 
best treated by pelvic exenteration. More 
specifically early ureteral obstruction by cancer 
from the rectosigmoid calls for the construction 
of an ileal conduit which restores rather than 
damages the kidneys [20]. 

Cancer Cells in the Blood. The isolation of 
cancer cells from the circulating blood has 
been simplified. The new method can be carried 
out in the average laboratory, and produces 
slides of a quality comparable to those obtained 
with other technics with regard to preserva- 
tion of tumor cell structure, minimal cell 
clumping on the slide and adequate red cell 
removal from the final preparation [21,22]. 

Roberts and Cole [23] have illustrated the 
cancer cells in the blood and discussed their 
significance. This is the subject of an editorial 
by Moore [24]. It is now well appreciated that 
at some stage in the natural history of many 
cancerous lesions malignant cells are trans- 
ported from the mother neoplasm to distant 
areas via the circulating blood. Some of the 
cells survive and form metastases while others 
may be destroyed or lie dormant in the tissues 
for years. 

After a five to nine year follow-up study of 
the importance of cancer cells in the blood, 
Engell [25] showed that the presence of such 
cells in the circulating blood during resection 
of a neoplasm is related primarily to histologic 
differentiation of the neoplasm, and, to a 
lesser degree, to local extension, while surgical 
trauma appears to be of little consequence in 
venous spread of cancer cells from colorectal 
cancers. Contrary to the general impression, 
surgical trauma plays a minor role in patients 
with bowel cancer. 

Samples of blood were drawn from the tumor 
area and from the peripheral blood during 
operation for extirpation of the primary neo- 
plasm. Cancer cells were found in the blood in 
seventy-six of the 125 patients; 34 per cent 


of the grade 2 tumors; 76 per cent of the grade 3 
tumors, and in 100 per cent of the grade 4 
neoplasms. Of the 125 with carcinoma, most 
of whom had intestinal cancer, fifty-five were 
alive after five to nine years. Of the surviving 
patients, twenty-eight had cancer cells in 
their blood at the time of operation. 

Cancer Cells in Wounds. Cancer cell seeding 
in abdominal wounds were found in 26 per 
cent of 120 patients who were operated upon 
for malignant disease. Of the substances used 
to destroy cancer cells in the wound, formalde- 
hyde has been one of the most effective of the 
substances tested in animals. Ethyl alcohol, 
sodium citrate, sodium carbonate and hyper- 
tonic saline solution also diminish the incidence 
of implants [26]. Sonneland [27] also stressed 
the local contagion of cancer. He outlined the 
means for reducing local recurrence. 

Cole and his associates [28,29] have devised 
a biologic animal screening method to assay 
the effectiveness of substances which could 
be employed as wound irrigants to kill im- 
planted cancer cells. The primary goal was to 
find an agent which was not a bone marrow 
depressant. 

Using this biologic screening technic [29] it 
has been found that a 0.5 per cent sodium 
hypochloride solution buffered to a pH of 
9.0 appears to be as effective as the 2 per cent 
monoxychlorosene (Clorpactin XCB) and the 
2 mg. per cent mechlorethamine (nitrogen 
mustard) in preventing growth of neoplasms 
in the experimental animal. Furthermore, the 
buffered 0.5 per cent sodium hypochloride 
solution is considerably less toxic locally and 
systematically of all the agents which have 
potential anticancer effects when used as wound 
irrigants following cancer surgery. A 2 per cent 
solution of monoxychlorosene causes delay in 
the healing of wound when used as an irrigation 
and is highly toxic both locally and systemically 
when employed for irrigation of the peritoneal 
cavity. A 1 per cent solution of this substance 
is also toxic to tissue and so ineffective in pre- 
venting growth of tumors in the laboratory 
animal that the use of monoxychlorosene has 
been abandoned altogether [29]. 

Cole et al. pointed out that the employment 
of this wound irrigant must accompany ade- 
quate cancer surgery; it is not a replacement or 
a substitute for well established and proved 
surgical procedures. The reader is also referred 
to McDonald’s work [78]. 
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Implantation Cancer. The ability of cancer 
cells to implant and grow on the surface of raw 
tissues has been appreciated for some time. 
This is very apt to occur after operative pro- 
cedures for the removal of cancer of the colon. 
Its precise mechanism and effective prevention 
has been outlined [30]. 

The problem of implantation of cancer cells 
into the anastomotic suture line following 
resection of the large intestine for cancer has 
been restudied by Cohn [31a]. He showed 
that control of bacterial flora of the large 
intestine plus surgical trauma (manipulation) 
will enhance the incidence of implantation 
and growth of the cancer cells in the line of 
anastomosis, and tumor cells spilled during 
an open anastomosis will grow in the peri- 
toneal cavity. The results of these experiments 
reveal the clear cut iatrogenic relationship. 
Implantation of cancer cells does not occur on 
the intact mucous membrane, nor do antibiotic 
agents exert a specific carcinogenic effect. 
Emphatically these studies clearly show that 
suppression of the colonic intestinal flora en- 
hances the dissemination of cancer cells at the 
suture line of open anastomosis. Clorpactin 
does not appear to prevent the spread of cancer 
from the alimentary tract [29,31a,31)]. 

Multiple Lesions. The frequency of occur- 
rence of multiple tumors both synchronously 
(simultaneously) and metachronously (with an 
interval of time between) has been reported in 
recent years. Molnar [32] stated that studies 
based on large numbers of collected cases re- 
vealed that the average incidence rate of 
multiple malignancies of the colon is between 
3 to 4 per cent, but McGregor and Bacon [33] 
reported an incidence of g.1 per cent. Predis- 
position or inherent susceptibility to cancer 
appears to be the most important single factor 
in the production of multiple colonic cancers. 
Apparently old age is not a factor in the 
occurrence of multiple cancers, since the mean 
age for such patients is less than for patients 
with single malignancies. A case with six pri- 
mary simultaneous adenocarcinomas of the 
large intestine is described. 

Treatment. Treatment of colorectal cancer 
must take into consideration the biologic 
behavior pattern of the lesion and the host 
as stressed by many writers but more recently 
by Crile [34]. Briefly, particularly for thera- 
peutic orientation, there are at least three 
biologic types of cancer: (1) cancers that do 


744 


Colonic and Anorectal Function and Disease 


not tend to metastasize; (2) those that metas- 
tasize chiefly to the regional lymph nodes and 
(3) those that, even before the primary neo- 
plasm is recognized, have already metas- 
tasized. It has been unfortunately true, that 
regardless of the biologic classification of 
colorectal cancer, many patients present them- 
selves with systemic metastases before the 
primary tumor was diagnosed with certainty. 
In other words, around 50 per cent of colorectal 
cases are incurable by the time the patient 
seeks medical attention. For emphasis it is 
again stressed that lymphatic spread alone is 
of considerable importance because the five 
year survival rate is roughly slightly over 
30 per cent for patients with, and over 85 per 
cent for those without metastases [35]. Dukes’ 
classification has most merit: (1) a growth 
that is confined to the rectum only without 
adjacent or external extension or lymphatic 
metastasis; (2) a neoplasm that has penetrated 
by direct extension into the external tissues 
but is still without lymphatic metastasis and 
(3) lymphatic metastasis. 

At present, it is generally agreed that the 
neoplasm with the area of the spread and lymph 
node metastases should be removed. Ault [36] 
has advocated extended dissection for cancer 
of the distal colon and rectum which means 
removal of the inferior mesenteric vascular- 
lymphatic zone of spread. This is partially 
concurred in by Morgan and Griffiths [37]. 
These authors advise against high ligation of 
the inferior mesenteric vessels if (1) the patient 
has extensive arterial disease; (2) when this 
operation is regarded too hazardous for a given 
patient; (3) in obesity which makes impossible 
the identification of the vessels; (4) when the 
cancer is deemed unresectable and (5) when 
the procedure is technically extremely difficult 
and the risk exceeds the probable good. 
Grinnell [38] believes that this extended oper- 
ation is neither justified nor advisable except 
perhaps in a few selected cases. Grinnell’s 
experience seems to parallel that of Welch 
and Giddings reported in 1951. The surgeon 
should eschew surgical procedures which 
are likely to bring no benefit to the patient 
[39]. 

At the University of Minnesota [40] the 
most favorable prognosis after excision of the 
tumor for cure was observed in lesions of the 
transverse colon (go per cent of five year post- 
operative survival); and the least favorable 


prognosis was observed in rectal lesions (49 
per cent). 

Johnson [41] has revived the interest of 
colonic anastomosis by the Murphy button 
technic. 

The rationale of re-resection for recurrent 
colorectal cancer has been well discussed 
[42,43]. Recurrence of cancer may, of course, 
be delayed for many years as demonstrated 
recently by a lapse of seventeen years between 
operation and recurrence [44]. 

Prevention of recurrent cancer is claimed to 
be influenced by the routine employment of 
Clorpactin XCB, a form of monoxychlorosene, 
in all resections for cure [43]. Five gm. of this 
drug in 1,000 cc. of sodium chloride solution 
(0.5 per cent) are used for an enema two hours 
before the beginning of the operation, and 
during the operation the portion of the intes- 
tine containing the tumor is covered with a 
thick pad saturated with Clorpactin XCB 
solution. Some 50 cc. of this solution is in- 
jected into the lumen of that portion of the 
bowel that had been isolated between liga- 
tures, below the lower ligature and the higher 
ligature, and remains in these sites until the 
anastomosis is begun. This is carried out to 
prevent recurrence by implantation of free 
cancer cells. Repeated irrigations of the peri- 
toneal cavity with this drug are also carried 
out. According to Bacon, no harmful effects 
have been noted to date on the normal tissues 
that come in contact with this chemical. Most 
of these statements certainly appear to be in 
conflict with those of Cole [29] and Cohn and 
Atik [314,316]. 

A decade of experience during which time 
1,000 colonic resections have been performed 
led Ginzburg, Freund and Dreiling [45]: (1) to 
the abandonment of the operation of obstruc- 
tive resection except as a measure of absolute 
necessity; (2) to the decrease in the perform- 
ance of low anterior resection as opposed to the 
Miles procedure; (3) to the increasing tendency 
to avoid routine complementary colostomy 
following anterior resection, and (4) to the 
performance of more extensive resections espe- 
cially in old people without staging. The mor- 
tality rate in their series was 4.3 per cent. 
Mortality is directly proportional to the age 
of the patients. The mortality doubles in each 
decade over forty years and more than triples 
between the seventh and eighth decades. 
Deaths caused by intra-abdominal infection 
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occur after less than 1 per cent of operations 
for cancer of the colon. General peritonitis 
is a commoner cause of death than local intra- 
abdominal infection. Peritonitis usually results 
from incompetence of end to end anastomosis 
between the ileum and the left half of the 
transverse colon. In these cases peritonitis is 
of sudden onset and appears between the sixth 
and eighth postoperative days; immediate 
operation and inspection of the site of anasto- 
mosis is mandatory to locate the perforation 
which must be repaired and drainage instituted. 

Intestinal obstruction is quite common and 
usually responds to intestinal intubation and 
supportive measures. Partial obstruction at the 
line of anastomosis may occur early in the 
postoperative period; stricture with complete 
obstruction is rare. Wound dehiscence does 
not occur very often. Postoperative entero- 
colitis due to the use of broad-spectrum anti- 
biotic agents, urologic and vascular complica- 
tions are also discussed in some detail. 

Hughes has reviewed the fatal complications 
following colectomy [46]. The commonest 
cause of death was pulmonary embolism. 
Defective anastomosis appeared responsible for 
the occurrence of peritonitis which was the 
second common cause of death. Small bowel 
obstruction was the third cause of the fatal 
outcome while pneumonitis was the fourth. 

Incidentally, healing of the anastomoses of 
the colon does not necessarily require anti- 
biotic agents [47]. (See Section on Antibiotics.) 

Rectal Cancer. Roentgenotherapy admin- 
istered preoperatively has been advocated for 
the treatment of patients with rectal cancer 
with lymphatic spread [48]. Since preoperative 
determination of metastasis to the lymph nodes 
is difficult, preoperative irradiation is advised 
for all patients suffering from adenocarcinoma 
of the rectum. The value of this reeommenda- 
tion remains to be verified in other clinics. 
DeBakey is critical of preoperative roentgeno- 
therapy. A more radical resection of the perineal 
portion of the Miles operation has been advo- 
cated [49]. 

The combined Miles operation by two teams 
has again been recommended [so]. A com- 
parison of some two dozen operations per- 
formed by two teams and one team revealed 
several advantages, the outstanding one being 
the saving of some forty-five minutes of oper- 
ating time by the two team procedure against 
the disadvantage of the need of several skilled 


operators, the crowding of the operative field 
and the danger of increased trauma and blood 
loss. 

Bilateral ligation of the hypogastric arteries 
has been recommended with a view to pre- 
venting hemorrhage occurring during the pelvic 
and perineal dissection of the combined ab- 
dominoperineal resection of the rectum [57]. 
Complications and increased morbidity have 
not been a problem following this procedure. 

The complications and sequelae of abdomi- 
noperineal resection of the rectum have been 
well discussed [52]. The urinary complications 
have received a new appraisal [53]. Perineal 
enucleation of obstructive adenomas of the 
prostate at the time of the abdominoperineal 
resection is advised; some 18 per cent of pa- 
tients required prostatectomy because of post- 
operative urinary retention. For local extension 
of rectal cancer to the prostate and seminal 
vesicles, total prostatectomy and _ seminal 
vesiculectomy en bloc with the rectal specimen 
is proposed for lesions over, near or attached 
to the prostate. 

An anatomic and physiologic study of the 
sexual dysfunction in man following the Miles 
procedure has been presented [54]. Disturbance 
in sexual function is far less after the per- 
formance of this operation for ulcerative colitis 
[55] than for cancer of the rectum. 

The sphincter-saving operations for malig- 
nant lesions of the rectosigmoid have, as their 
premise, the well known fact that a very small 
percentage of cancers in this region, perhaps 
less than 1 per cent, shows distal extrarectal 
lymph node metastases or intramural bowel 
extension 2 cm. caudad to the lower border of 
the neoplasm. It is therefore believed that if 
transection of the rectum about 3 to 5 cm. 
or better (at least 10 cm.) caudad to the 
cancer can be performed [56] along with a 
radical abdominal and pelvic dissection, the 
operation is as adequate as the conventional 
Miles procedure [57]. 

The results of large numbers of patients with 
cancer of the rectum treated at the Mayo 
Clinic by sphincter-saving anterior resection 
compared with results obtained in similar 
patients treated by sphincter-sacrificing pro- 
cedures showed that the sphincter-saving oper- 
ations compared favorably from a curative 
standpoint with the one stage Miles procedure 
(as well as the two stage posterior procedure). 
Adequate radical resection of cancer of the 
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upper rectum and rectosigmoid does not re- 
quire the sacrifice of the sphincter muscle in 
all cases. This is the surgeon’s decision and 
must be made on an individual basis. 

Waugh and Turner [58] showed that in the 
group of patients in which the cancer was 
located 5 to 10 cm. cephalad to the anal 
margin, 52.7 per cent survived five or more 
years after the Hochenegg type of pull-through 
operation; in the group without nodal metas- 
tasis 72.6 per cent survived five years; in those 
with nodal metastasis 27.6 survived five years. 
Satisfactory continence of feces resulted in 
77.7 per cent. In their hands, the combined ab- 
dominoperineal resection with preservation of 
the anal sphincter musculature offers a rational 
method of treatment of cancer of the midpor- 
tion of the rectum (5 to 10 cm. above the 
pectinate line) and for cancer of the upper 
portion of the rectum in which anterior re- 
section is not technically feasible or possible. 
In general, the Hochenegg pull-through pro- 
cedure is employed for the eradication of 
cancer in the midrectum while the Miles oper- 
ation is utilized for cancer involving the lower 
5 cm. Whenever possible, anterior resection 
with primary anastomosis is performed for 
cancer located 10 cm. or more from the anal 
margin [58]. 

At the University of Minnesota, the anal 
sphincter is preserved in patients with cancer 
of the rectum classified as Dukes’ A (when 
the neoplasm is confined to the bowel). Pa- 
tients with involvement classified as either 
Dukes’ B or C (spread to connective tissue 
beyond the intestinal wall or with lymph node 
involvement, respectively), had virtually their 
only chance for a five year cancer free sur- 
vival following the performance of the Miles 
operation [59]. 

Conservative Therapy of Rectal Cancer. Al- 
though radical operations appear to offer the 
patient with rectal cancer the best chance for 
cure, severe systemic disease or senility with 
disability dictate or demand a conservative 
therapeutic approach such as surgical dia- 
thermy (electrocoagulation). It should, how- 
ever, be stressed that favorable results from 
electrothermia in rectal cancer are exceptional 
[60]. We [60] have presented examples of super- 
ficial (noninfiltrating) rectal cancer confined 
to the mucosa as well as examples of rectal 
cancer with infiltration that responded to 
electrocoagulation alone. Clinically, it is our 
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present belief that superficial (noninvasive) 
cancer confined to the mucosa, especially when 
located in the posterior and/or lateral walls 
of the rectum, may be treated conservatively. 
Speculatively, is it not the utilization of the 
Miles procedure in the treatment of this group 
of very favorable cases that has helped to 
extend the incidence of the five year “cure” 
of rectal cancer above the 50 per cent margin? 

At the present, electrocoagulation is es- 
chewed for the treatment of invasive cancer. 
We believe this in spite of the good results 
we have obtained with this modality in patients 
with infiltrating cancer who had an expected 
longevity of less than a year because of con- 
comitant serious disease [60] or extreme senility 
with disability. In the absence of uncontested 
evidence I am inclined to attribute this success 
to biologic factors of the neoplasm and/or the 
host that are not understood at the present 
time or, perhaps, to minimal involvement of 
the muscularis mucosae. At any rate, these 
considerations are still enigmatic, and the 
therapeutic results, although thought pro- 
voking, are certainly exceptional. 

As of the time of the writing of this review, 
I believe that electrothermia may be utilized 
for the treatment of rectal adenocarcinoma 
in selected cases of poor risk patients or for 
the rare person who refuses an abdominal 
colostomy. In spite of the occasional apparent 
but unexplained therapeutic success, electro- 
coagulation should be regarded as a palliative 
procedure for the treatment of invasive cancer 
of the rectum. For the good risk patient with 
invasive cancer of the rectum, I am continuing 
to advise accepted surgical procedures as the 
proper prevailing treatment. 

The good results obtained from conservative 
treatment of rectal cancer have also been 
reported from the Mayo Clinic [61]. The nature 
of this treatment was as follows: (1) electro- 
coagulation; (2) local excision; (3) irradiation- 
radium or roentgenotherapy and (4) com- 
binations of these modalities or treatments. 
One hundred twenty-eight patients had been 
treated over a period of five years (1945 
through 1949). The authors [61] believe that 
although this treatment is sometimes spoken 
of as “palliative treatment,” it is curative in 
more instances than is generally believed (1 am 
wondering how many of the “cures” were 
only in the superficial, noninvasive cancers). Of 
116 of their patients (excluding twelve living 
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patients who had been treated for less than 
five years), fifty-four were living more than 
five years after the initial conservative treat- 
ment, six had survived for more than ten years 
and twenty-four of the seventy-five deaths 
were unrelated to the rectal cancer. 

The complications of intestinal stomas as 
observed at the Intestinal Rehabilitation 
Clinic of the Mount Sinai Hospital (New York) 
have been discussed in some detail [62]. Also, 
the Z-plasty for the correction of colostomy 
stenosis has been well illustrated [63]. 

Incidentally, concentrated chlorophyll is said 
to control the odors emanating from colostomy 
(also ileostomy) stomas [64]. 

Anal Cancer. For biologic and therapeutic 
reasons the reviewer [65] separates epidermoid 
or squamous cell cancer in the anoperianal 
region into (1) that which occurs in the 
perianal area and (2) that which occurs in the 
anal canal. The lesion in the perianal area 
behaves like epidermoid cancer elsewhere in 
the skin of the body and responds to con- 
servative therapy. In none of the personal 
cases of uncomplicated epidermoid cancer of 
the perianus was there evidence of metastases 
to the inguinal nodes. All of these patients 
have been successfully treated by local excision 
of the lesion. I have also observed good results 
following minimal irradiation. 

Bowen’s disease, a type of intracutaneous 
squamous cell cancer, also responds to con- 
servative local excision of the lesion. It must 
here be pointed out that a large number of 
these patients have associated primary cancer 
in one or more other anatomic sites. The asso- 
ciation of this cutaneous lesion with internal 
and skin cancer may represent a cutaneous 
manifestation of a systemic carcinogenic disease 
process [66]. A case of Bowen’s disease of the 
anus was successfully treated by local excision 
[67]. 

Cases of basal cell cancer of the anus [68] 
pseudoepithelioma (in association with blasto- 
mycosis) [69] and perianal rhabdomyosarcoma 
[70] have been reported. 

On the other hand, epidermoid cancer of the 
anal canal appears to be a different clinical 
and biological disorder. The anal lesion may 
metastasize early not only to the lymph nodes 
of the inguinal regions but invariably also 
spreads upward and laterally along the lym- 
phatic and vascular routes quite similar to 
that of adenocarcinoma of the rectum. Hence, 


epidermoid cancer of the anal canal, no matter 
how small in size, is best treated by radical 
abdominoperineal resection of the rectum and 
anoperianal area. To date, I have not seen 
a single success following conservative local 
excision of the lesion or irradiation alone of 
anal cancer. The only possible exception is a 
lesion which is still in the intramucosal state; 
I have never encountered this rarity. My 
experience with groin dissection has led me to 
the conclusion that it is either unnecessary 
(in suspected cases) or totally ineffective in 
the overt cases. 

Epidermoid cancer of the rectum only may 
have its origin in the transitional epithelium 
of anal ducts that traverse in the cephalad 
direction under the mucosa of the rectum. 
A case of adenocarcinoma of the anorectal 
junction with features of extramammary 
Paget’s disease with apparent origin of the 
lesion from mucus-secreting cells of the surface 
mucosa, anal ducts and glands, and a perianal 
sweat gland has been reported [71]. 

Epidermoid cancer may occur: (1) in anal 
fistulas or following fistulotomy; (2) in sup- 
purative hidradenitis and (3) in certain 
venereal diseases, namely, Donovanosis and 
venereal lymphogranuloma, especially in the 
rectal strictures and sinus tracts [65]. This 
development calls for (1) the removal of anal 
fistulas by means of fistulectomy instead of 
fistulotomy; (2) the institution of more aggres- 
sive operation for suppurative hidradenitis and 
(3) for definitive surgical therapy in Donovano- 
sis and venereal lymphogranuloma. 

Since squamous epithelium of the anal canal 
is derived from the ectoderm, it is provided 
with melanoblasts, hence the occasional occur- 
rence of melanoma in this anatomic site [72a]. 
Melanoma (usually referred to in the literature 
as “malignant melanoma”) should be dis- 
tinguished from pigmented nevus which is an 
innocent or benign process and is but seldom 
observed in the anoperianal region. Melanomas 
have been observed for the first time in the 
Syrian hamster [726]; melanocarcinomas are 
similar to those in humans. 

The clinical diagnosis is seldom made accu- 
rately at the first examination because of 
coexistent common rectal lesions which usually 
are present [73]. The ultimate diagnosis is 
usually made by the pathologist, sometimes 
unexpectedly after routine microscopic exami- 
nation of excised tissue variously designated 
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as hemorrhoids, anal tags or polyps. Hence all 
rectal specimens, however innocent they may 
appear to the unsuspecting surgeon, should 
be subjected to routine histologic study. By 
adoption of this procedure, early diagnosis of 
malignant melanoma may become possible at 
a time when adequate treatment may enhance 
the possibilities of cure. 

The melanoma usually occurs in the muco- 
cutaneous junction or at the anal verge. In 
all instances, it can be either palpated or 
visualized. Its most common location is on the 
posterior wall of the anal canal. The gross 
appearance and symptoms are not pathog- 
nomonic; hence the tumor may be mistaken 
for a thrombosed hemorrhoid, especially if it 
be deeply pigmented. The purplish-red, bleed- 
ing mass may simulate hemorrhoids sufficiently 
to result in hemorrhoidectomy; the dénoue- 
ment comes with the later microscopic study. 
The protruding mass may have prolapsed 
through the anal orifice, probably the most 
frequent sign. Melanomas are usually pig- 
mented, dark brown or black, but at least 
one-third are amelanotic which contributes to 
the confusion. 

In melanomas of the anorectal canal it is a 
serious mistake to perform conservative local 
excision for early lesions. The average patient 
with anorectal melanoma seen by Pack and 
Martins has already had a conservative local 
operation. Because the anorectal melanoma 
tends to recur locally and to metastasize to 
regional lymph nodes with great frequency, 
it is imperative for every surgeon treating this 
tumor to apply radical surgical principles. 
A theoretically adequate operation would be 
one in which the primary tumor, the regional 
lymph nodes and the intervening lymphatics 
would be removed en bloc. The operation con- 
sists of a one stage abdominoperineal rectal 
resection, pelvic lymph node dissection, and 
bilateral dissection of inguinal and femoral 
nodes in continuity with the anus, by remov- 
ing a wide strip of skin, subcutaneous tissues 
and fascia intervening between the groin and 
the perineum. Objections have been made to 
this extensive and time-consuming operation 
because of the ever present possibility of blood- 
borne metastasis that, if present, would nullify 
all efforts and the patient would, therefore, be 
subjected to an unnecessary ordeal. Under 
ordinary conditions, the two stage operation 
is not the procedure of choice. 
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The prognosis for anorectal melanoma is bad 
because of four factors: (1) the inadequacy of 
early treatment; (2) the delay in diagnosis; 
(3) the rapidity of dissemination of the cancer 
and (4) the high degree of malignancy. The 
prognosis is serious whenever melanoma origi- 
nates in or invades mucosal tissues. One amaz- 
ing instance of an eight year cure following 
simple hemorrhoidectomy for a tiny, micro- 
scopically identified melanoma has been re- 
ported in the literature. The reviewer has had 
such an example. This subject has also been 
discussed by others [74]. 

The treatment of patients suffering from 
malignant melanoma with isolation-perfusion 
technics has been proposed [75]. This new 
therapeutic modality is combined with stand- 
ard surgical therapy. 

Obstruction. The morbidity and mortality 
rates in 100 consecutive patients with intes- 
tinal obstruction in which surgical treatment 
was employed during each of the periods 1929, 
1939 and 1940, and 1949 and 1950 have been 
reported [76]. Cancer of the lower portion of 
the sigmoid remained the most common cause 
of obstruction of the large intestine. Little 
difference was observed in the mean number 
of days of hospitalization for each of the three 
periods. However, the mortality rate dimin- 
ished markedly and the number of complica- 
tions also decreased strikingly in the cases 
drawn from each of the final two decades. The 
occurrence of postoperative peritonitis, bron- 
chopneumonia and shock registered a most 
pronounced reduction in the last group. 

The use of intubation with the long tube in 
obstruction of the colon has no place when the 
ileocecal valve is competent. However, when 
this valve is incompetent and when there is 
accompanying dilatation of the small intestine, 
the long tube may decrease the total amount 
of entrapped gas and prevent progression of 
distention in the large intestine [77]. In most 
cases acute colonic obstruction necessitates 
the construction of an immediate cecostomy 
[78]; no significant difference in mortality was 
noted between cecostomy and _ transverse 
colostomy. While there seems to be no apparent 
advantage in the choice of cecostomy over trans- 
verse colostomy in the treatment of colonic ob- 
struction in the poor risk and depleted patient, 
for the average patient, however, cecostomy 
appears to be safer and as effective a de- 
compressive maneuver [78]. The transcecal co- 
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lostomy is said to enhance the efficiency of ce- 
costomy [79]. 

Windsberg [80] believes that decompression 
and definitive surgical intervention can be 
done effectively and safely in one stage under 
proper conditions in certain circumstances 
involving cancer of the distal colon. Using this 
technic which is described in some detail, 
Windsberg claims to be able to accomplish 
one stage resections with a high degree of 
success, thus avoiding multistage operations. 
A tube enterostomy is advocated for con- 
comitant distention of the small bowel. 

On the basis of experimental results [87] 
obtained in dogs it is cautiously inferred that 
(1) a preliminary proximal vent is the safest 
treatment of complete colonic obstruction; 
(2) local instillation of antibiotic agents does 
not sterilize an obstructed colon; (3) primary 
colonic resection and establishment of bowel 
continuity of an obstructed colon are danger- 
ous and (4) antibiotic therapy does not mark- 
edly reduce the mortality of the foregoing 
operative procedures. 

Leiomyosarcoma. Allusion has already been 
made (see Section on Polyps) to the significance 
of smooth muscle tumors. The general un- 
familiarity with the clinical causes and the 
lethal potentiality of leiomyosarcoma of the 
rectum is said to lead to improper management 
of this lesion [82]. The finding of submucosal 
nodules should evoke the possibility of this 
rare tumor which should be treated radically 
by the Miles procedure. 

Cancer in the Aged. Mulligan [83] reported 
an interesting analysis of proved cancer in 
257 patients seventy years of age and older. 
This series included thirty-four cases of colonic 
cancer. Men showed a 6.2 per cent lower inci- 
dence of alimentary tract cancer while women 
had a 13.1 per cent higher incidence as com- 
pared to the national average for these areas. 
Of the entire series of 257 cases of cancer in 
various anatomic sites, twenty-four patients 
had two cancers each and two had three 
cancers each. Another case of cancer of the 
rectum in an octogenarian has been reported 
[84]. 

Cancer in the Young. At the Mayo Clinic 
[85] over a period of thirty years, 222 colorectal 
cancers were seen in patients between the ages 
of sixteen and twenty-nine years. Adenocar- 
cinoma alone was encountered in 169 patients 
while in association with multiple polyposis 
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cancer was seen in twenty-seven patients and 
with chronic ulcerative colitis in twenty-five. 
The remaining neoplasm was a reticulum cell 
sarcoma. Poorly differentiated adenocarci- 
noma is also an uncommon occurrence [86]. 

Although Ezzo et al. [87] found young pa- 
tients as a group better operative risks than 
their older counterparts yet the operative 
mortality is considerably higher (3 to almost 
10 per cent). The very poor prognosis in the 
younger patient is difficult to explain. The 
absence of lymphatic or vein invasion at the 
time of operation is of little prognostic value. 
The authors agree with Dukes that rectal 
cancer metastasizes more rapidly in young 
patients than in the older age group. Cancer 
of the large bowel has an accelerated course in 
patients under forty years of age. Surgical 
treatment should include wide resection to 
include the primary lesion and the adjacent 
lymphatic tissue [88a]. 

Sarcomas of the colon in children frequently 
produce symptoms of obstruction. The most 
common type is the malignant lymphoma. 
The cecum and ascending colon are the fre- 
quent areas of development, but primary 
lymphomas of the rectum also occur [88}]. 

Chemotherapy, antimetabolic and ankylat- 
ing drugs have been increasingly useful in the 
treatment of malignant lymphomas which in- 
cludes lymphosarcoma, reticulum cell sarcoma, 
giant follicle lymphosarcoma and Hodgkin’s 
disease. The newer therapeutic agents are 
being used as an alternative to roentgeno- 
therapy. The remissions induced are variable 
in effect and duration.* 

The latest arrival, Cytoxan,® a cyclic phos- 
phanide ester of nitrogen mustard, is thera- 
peutically similar to other alkylating agents. 
It has been proposed as a potent cytotoxic 
agent for the palliative treatment of malignant 
lymphomas, acute and chronic leukemia, my- 
cosis fungoides and certain solid cancers, in- 
cluding those of the colon and rectum. It is 
effective when other ankylating agents no 
longer exert a_ palliative response. Also, 
Cytoxan is probably safer than other anky- 


* The agents now commercially available include ni- 
trogen mustard (Mustargen® Hydrochloride—Merck); 
Triethylene Melanine (TEM—Lederle); Triethylene 
Thiophosphoramide (THIO-TEPA—Lederle); Chlor- 
ambucil (Leukeran®—Burroughs Wellcome), and Cy- 
clophosphanide (Cytoxan®—Mead Johnson) as well as 
the corticosteroid hormones, 
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lating agents as far as depression of the blood 
platelets is concerned. Leukopenia may be 
produced; this side effect seems to indicate 
adequate drug activity. Another side effect 
is alopecia; a regrowth of hair occurs either 
upon discontinuation of the drug or even while 
patients remain on small maintenance doses. 

Other therapeutic agents are in the process 
of evaluation, especially by the aggressive 
group of investigators at the Universities of 
Illinois and Wisconsin, and will probably make 
their debut before this review appears in print. 

In general, chemotherapy for solid tumors, 
although often disappointing, has produced 
effective palliation in some individuals. This 
form of therapy is employed only as an adjunct 
to but not instead of surgical intervention. To 
date, using nitrogen mustard, the results in 
colorectal cancer have been equivocal, although 
in other solid tumors, e.g., the breast, the 
results have been encouraging [8g]. A significant 
symposium on clinical cancer chemotherapy 
has recently appeared.* 

An interesting symposium on what to tell 
the patient who has cancer has been presented 
giving the individual as well as the collec- 
tive views of the internist, surgeon and the 
psychiatrist [go]. 


VOLVULUS 


Volvulus is relatively uncommon in the 
United States but it is commonly encountered 
in Europe and Asia. Volvulus may occur in 
any segment of the large intestine including 
the cecum; it usually occurs in elderly people 
but has also been observed in children. The 
diagnosis of sigmoidal volvulus is usually 
made with relative ease, while the precise 
diagnosis of volvulus of the cecum is usually 
established at exploratory celiotomy [91]. 

Volvulus of the right segment of the colon 
has been divided into two types: (1) acute 
fulminating and (2) acute obstructing [92]. 
Diagnosis is dependent on the high index of 
suspicion or awareness of this lesion. Right 
hemicolectomy is indicated in the presence of 
gangrene of the bowel, while detorsion with 
cecostomy suffices when the bowel is viable. 

The association of intestinal obstruction re- 
sulting from volvulus of acquired megacolon in 
elderly psychotic persons was reported [93]. 


* WriGcut, J. C. New York J. Med., 61: 249, 1961. 
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DIVERTICULOSIS AND DIVERTICULITIS 


Horner’s experience with colonic diverticu- 
losis led him to believe that the natural history 
of this lesion is usually a benign one [94]. He 
believes that surgical treatment is indicated 
only for certain complications. Boles and 
Jordan [95] echoed Horner’s sentiments. They 
believe that diverticulitis should still be 
regarded as a medical lesion until complications 
make surgical intervention necessary. On the 
other hand, Noer [96] stated that diverticulosis 
and diverticulitis are fraught with a far greater 
potential hazard than many clinicians realize. 
Noer, furthermore, bluntly stated that the tradi- 
tion of avoiding operative intervention until it 
becomes necessary has fostered an attitude 
which apparently prevents rational thinking 
about diverticular disease. With the late 
Evarts Graham, Noer believes that this old 
traditional belief or policy of watchful waiting 
is becoming untenable. 

Diverticulitis of the right segment of the 
colon, especially cecal, frequently leads to 
operation as the differential diagnosis from 
other cecal lesions, such as ulcers or cancer, 
cannot be made with certainty without 
laparotomy [97]. Williams [98] after reviewing 
the literature presented evidence in favor of a 
common cause of solitary ulcers and acute 
diverticulitis of the right colon. Although nine 
of his ten cases were clinically indistinguishable 
from acute appendicitis, a conservative ap- 
proach was advocated. 

Right hemicolectomy is advocated for soli- 
tary diverticula whenever diagnosis is in 
doubt [99]. The problem of intramural di- 
verticulitis has been presented [100]. 

Saint’s Triad. Cholelithiasis, hiatus hernia 
and diverticulosis coli are believed to form a 
syndrome, and that the presence of the three 
lesions is a mere coincidence and is not due to 
a common cause [701]. Of 713 patients studied 
by cholecystogram, barium enema and upper 
gastrointestinal roentgenography, twenty-four 
had Saint’s triad, almost ten times as many 
as would be expected on the basis of chance 
alone [702]. 

The confusion of diverticulitis with gyne- 
cologic disorders has been reported [103]. The 
correct diagnosis of diverticulitis was estab- 
lished roentgenographically or at laparotomy. 

The problem of massive bleeding resulting 
from diverticular disease has been discussed 
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[104]. Supportive therapy including blood re- 
placement suffices in some cases but surgical 
intervention should be instituted if bleeding 
persists. At laparotomy, Venet [105] observed 
bleeding to arise from an artery at the ostium 
of a diverticulum of the hepatic flexure. The 
site of bleeding was localized by applying 
clamps segmentally on the colon, and the 
bleeding was controlled. In this instance, an 
extended colotomy might have been of ines- 
timable help [72a]. 

The association of cancer with colonic di- 
verticulitis has been well discussed [106]. 

Therapeutically, multiple stage operations 
are still recommended for patients in whom 
the inflammatory process is unduly acute or 
extensive [107,108]. In other situations the one 
stage operation promises the most satisfactory 
results. Radical surgery for the early stages of 
diverticulitis should be undertaken before 
complications ensue [109]. The present surgical 
thinking favors a prophylactic or interval 
resection in the quiescent stage. Individualiza- 
tion in the surgical treatment of diverticulitis 
is still of utmost importance. 

Ryan [110] believes that some cases of 
diverticulitis with perforation can best be 
cured by an emergency sigmoidectomy and 
anastomosis. This operation is safe in the 


absence of intestinal obstruction, if the patient 
has been otherwise well and if the sigmoid 
colon is mobile. 


CHRONIC ULCERATIVE COLITIS 


This syndrome or disease is one of the varia- 
bles as the extent of involvement of the colon, 
the clinical course and the response to treat- 
ment are unpredictable and variable. 

Experimental. Colitis may be induced in 
rabbits sensitized to egg albumin, following 
mild rectal irritation and then challenging 
with egg albumin systemically or rectally [117]. 
These observations suggest the possibility of 
an immunologic basis for ulcerative colitis. 
The biologic and pathogenetic implications of 
an excessive number of basophilic leukocytes 
observed in patients with ulcerative colitis 
have been elucidated [112]. The relationship of 
hypersensitivity or autosensitivity is now 
under extensive study, as is the problem of 
tobacco. 

Etiology. After discussing the etiology and 
pathogenesis, Goldgraber [113] stated that 
despite the extensive clinical information on 
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ulcerative colitis accumulated thus far many 
new frontiers remain to be explored. 

The etiologic relationship of cytoplasmic 
inclusion bodies (DNA) to ulcerative colitis 
(as well as to colorectal neoplastic polyps and 
carcinoma) has been discussed [114]. 

Fulminating Colitis. The controversy still 
exists concerning the management of acute 
fulminating colitis with distention. Disturb- 
ances of electrolytes and fluid, hemorrhage 
and progressive necrotizing infection of the 
intestinal wall contribute to the lethal issue 
in most cases. Surgically, cecostomy, ileostomy 
or combined ileostomy-colectomy have been 
successfully utilized. On occasion cecostomy or 
ileostomy alone has been life saving [715]. 
Cecostomy for acute toxic dilatation of the 
colon has been advocated [116]. Peskin and 
Davis [117] believe that medical management 
is of no avail, and that colectomy with ileos- 
tomy as a primary procedure is safer and 
definitive. Roth [118], on the other hand, 
treated six such patients medically only with 
one death, while two deaths occurred in another 
series of six patients after emergency subtotal 
colectomy and ileostomy. 

Cancer. The studies by Goldgraber and 
associates [119,120] show that colonic cancer 
complicating chronic ulcerative colitis occurs 
at an earlier stage of life than “ordinary” 
cancer of the large intestine and is more uni- 
formly distributed throughout the colon. It 
frequently originates in multiple foci, and 
presents a wide variety of microscopic pictures 
rarely observed in the “usual” variety of 
colonic carcinoma. Infrequently a linitis plas- 
tica type of lesion is encountered. Pseudopolyps 
may undergo changes leading to adenoma with 
atypia. Many cases of colonic cancer in ulcer- 
ative colitis arise as infiltrating neoplasms 
without the intermediary phase of polyposis. 
Papillary transformation of the colonic mucous 
membrane occurs very commonly. Nodal in- 
volvement does not exclude a long survival. 
The average age of the patient seen at the 
University of Chicago Clinics was thirty-seven 
years old at the time the diagnosis was made, 
with a range of from nineteen to sixty-eight 
years. The average duration of symptoms in 
eight patients with ulcerative colitis prior to 
the finding of a cancer was 11.2 years. The 
diagnosis of cancer is usually difficult to make 
either clinically or radiographically. 

The rectal stump left behind after colectomy 
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may be the site of cancer development. The 
cancer is believed to arise in an atrophic as 
well as in a hyperplastic type of mucosa. 
Simple deflection of the fecal stream by ile- 
ostomy does not protect the bowel from malig- 
nant change which can arise in a defunctioned 
colon; cancer may also develop in a functioning 
rectum after ileoproctostomy [121]. Because 
cancer in most cases involves the upper part 
of the colon, colectomy and ileoproctostomy 
should receive profound consideration [122]. 
Also, it should be stressed that freedom from 
symptoms of colitis is no guarantee against 
the development of cancer. In fact, patients 
may be symptomless for several years before 
the clinical appearance of carcinoma [122]. 
Treatment. Medical: Kirsner [123] believes 
that although ulcerative colitis presents a 
difficult therapeutic problem, it responds to 
prolonged and comprehensive medical therapy. 
This includes rest, the employment of seda- 
tives and antispasmodics, nutritional and 
electrolyte replacement, transfusions of blood 
or plasma, injection of iron for iron-deficiency 
anemia, antibacterial medication, especially 
the sulfonamides and attention to the emo- 
tional problems. Corticotropin and adrenal 
corticosteroids, though not curative, are useful 


therapeutic adjuncts [124]. They initiate and 
potentiate recovery, facilitate the control of 
severe recurrences and provide an opportunity 


for ‘‘total treatment.” The effects of the 
steroid hormones surpass the response to any 
other therapeutic procedure [125]. 

Others [126] reserve the use of the steroid 
hormones for patients (1) who have acute 
fulminating disease; (2) who are not improving 
on routine medical therapy; (3) who have 
complicating arthritis, uveitis, and (4) before 
surgical intervention, particularly if they have 
had a previous trial of hormone treatment. In 
such cases these agents may assume a primary 
therapeutic role. 

Corticotropin and cortisone are said to be 
equally effective for the initial attacks of 
ulcerative colitis, but, because of complications 
with ACTH, corticosteroids should be em- 
ployed first during relapse [127]. 

Of interest is the report of a solitary in- 
stance of the clinical development of acute 
fulminating ulcerative colitis necessitating 
total colectomy shortly after institution of 
adrenal steroids for the treatment of pemphigus 
vulgaris [128]. 
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Therapeutically employed corticosteroids can 
activate latent tuberculosis. Whether or not 
isoniazid should be used concomitantly in 
some patients is still an unanswered question. 

The intrarectal instillation of either hydro- 
cortisone hemisuccinate or sodium succinate 
or acetate either by means of enema or sup- 
positories may induce rapid remission of 
ulcerative colitis without producing harmful 
side effects [129]. The action is a totally local 
one as there is insignificant or no absorption 
of the hormone as shown by blood plasma 
studies [130]. Significantly, this is not useful 
for other anorectal lesions, a point worthy of 
emphasis. 

The rectal administration of these hormones 
is particularly useful in proctitis [1731]. As a 
matter of practical therapeutics, medication 
intended for the local mucosal or intraluminal 
effect to be administered by the patient is best 
given via suppository because of the con- 
venience and patient’s acceptance. These con- 
siderations also bespeak better cooperation on 
the part of the average patient. 

In all cases of chronic diarrhea diligent 
attention should be paid to the nutritional care 
which should include some 125 to 150 gm. of 
protein. Concentrated protein, e.g., Sustagen, 
is useful, as is the oral administration of 
norethendrolone (Nilevar®). 

Surgical: The present day tendency is 
toward a one stage pancolectomy and ab- 
dominal (Brooke) ileostomy whenever the 
colitic process becomes intractable to medical 
therapy [132-134]. Under special circum- 
stances [115], as already alluded to, fecal 
diverting procedures are utilized, e.g., (1) sud- 
den deterioration of the patient’s condition at 
operation; (2) moribund state before surgical 
intervention; (3) advanced colonic distention; 
(4) acute intestinal obstruction and (5) entero- 
vesical fistula. Ileoproctostomy, although it 
offers a means of avoiding permanent ileos- 
tomy, has not yet become popular in the 
United States. The limitations of this operation 
are real [135]. There is hardly an excuse for 
reporting a small series with but a short 
follow-up.* 

Cutait and Pontes [136], as a result of their 
personal experience with five cases, believe that 
anal ileostomy deserves a trial in certain 
selected cases. The decision to perform the 
ileum pull-through operation can be made only 

* J. A. M. A., 169: 1025, 1959. 
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at the operating table after the abdomen has 
been opened. If the ileum is enlarged and 
thickened and the mesoileum is sufficiently 
long and mobile enough to permit performance 
of the ileum pull-through procedure, the oper- 
ation may be performed. However, if the ileum 
does not present these advantages, the oper- 
ation should not be performed. The capacity 
of the ileum to take over functions of the 
removed colon is known as ‘“‘colonization of 
the ileum.” Usually it takes place some months 
after the performance of ileostomy. This means 
that anal ileostomy must never be attempted 
until some months have elapsed after the per- 
formance of an abdominal ileostomy. It also 
means that the procedure should never be 
performed when one stage total proctocolec- 
tomy is planned. 

The long term survival and rehabilitation 
rates after colectomy in 124 patients was re- 
ported to be 98 per cent for five and 90.5 per 
cent for ten years [135]. 

The difficulties which may occur in the skin 
around the ileostomy stoma as well as the 
treatment thereof are well discussed [137], as 
is the problem of sexual function [738] following 
the performance of the Miles operation (see 
section on cancer). 

Juvenile. After an extensive study it has 


been concluded that both the morbidity and 
mortality rates would be improved by the 
more frequent resort to surgical measures both 
in the early acute and in the long-standing 
cases of ulcerative colitis in children. Early 
surgical intervention prevents infantilism by 
promoting normal growth of the child. 


Colitis during Pregnancy. The coexistence 
of these two states has been studied extensively 
during the past three decades. Today, it is 
quite safe for women with abdominal ile- 
ostomies to undergo successful pregnancies. 
Seven women with ileostomy and colectomy 
had thirteen subsequent pregnancies of which 
three terminated in early spontaneous abor- 
tions while ten went on to term and resulted in 
live births [139]. In nine of the ten full term 
pregnancies the patient was delivered per 
vaginam while only one woman had to be 
delivered by cesarean section. There was no 
maternal mortality. Robert Feldman has had 
a similarly favorable experience. 

Colitis in the Aged. This subject has been 
receiving increasing attention in recent years 
[140]. 


Medical Complications. Liver disease: Al- 
though clinical and biochemical evidence of 
liver disease is frequently not evident at first 
[141], repeated insults may cause _pericho- 
langitis and fibrosis when the colitic process 
has become mild and/or chronic. With time, 
biliary cirrhosis may develop. Possibly, peri- 
cholangitis precedes the appearance of cho- 
langiocarcinoma. Liver function tests, par- 
ticularly for the serum alkaline phosphatase 
values and the bromsulphalein retention, 
should be performed in patients suffering from 
ulcerative colitis [r41]. If these tests reveal 
evidence of liver disease, needle biopsy of the 
liver becomes advisable. Conversely, patients 
with liver disease should be examined for 
occult ulcerative colitis. Pericholangitis may 
be caused by the intermittent or continuous 
portal bacteremia which probably accompanies 
most, if not all, cases of ulcerative colitis. 

Arthritis. Arthritis in colitis as distin- 
guished from rheumatoid arthritis is con- 
sidered a distinct entity [142]. This type of 
arthropathy is based on history, objective 
physical findings, and x-ray evidence. Arthrop- 
athies may precede or appear simultaneously 
with the initial onset of colitis. Arthralgias and 
erythema nodosum usually disappear com- 
pletely following colectomy. 

Simple Diarrhea. For some time it has been 
known that codeine is therapeutically superior 
to a host of drugs including many of the anti- 
spasmodics. Recently, the reviewer [143a} has 
studied the value of R-1132, a brand of di- 
phenoxylate hydrochloride (which has been 
trade named Lomotil) and found it as good, 
and in many cases, superior to codeine. 


GRANULOMATOUS DISEASES 


Brooke [1436], and Goligher and associates 
[144] have very ably discussed the granu- 
lomatous diseases of unknown causes which 
may be roughly grouped as segmental ulcer- 
ative colitis, ileocolitis and, what primarily 
the British choose to call Crohn’s disease. 
So-called Crohn’s disease is neither totally 
Crohn’s (it had been described as far back as 
in 1912 by Moschcowitz and Wilensky, and 
by Ginzburg and Oppenheimer in the early 
1930's) nor has it definitely been established 
to be a disease entity. Meyer [140] has studied 
forty-two examples of segmental enteritis with 
special reference to the occurrence of hyper- 
trophy in the muscularis mucosae. The reasons 


754 


Colonic and Anorectal Function and Disease 


for the complete separation of acute ileitis and 
segmental enteritis have been discussed. 

Chronic nonspecific inflammation of a seg- 
ment of the large intestine has been designated 
by such terms as segmental colitis, regional 
colitis, right sided ulcerative colitis and 
“‘Crohn’s” disease of the colon. Marshak and 
associates distinguish segmental ulcerative 
colitis and segmental granulomatous colitis as 
two fairly discrete clinical, roentgenographic 
and pathologic entities. Segmental ulcerative 
colitis resembles universal diffuse ulcerative 
colitis except for its limited distribution. Seg- 
mental granulomatous colitis is considered 
as a colonic localization of regional enteritis 
because of (1) the frequent similarity of the 
histologic changes; (2) its frequent association 
with regional enteritis and (3) because recur- 
rences after surgical intervention usually occur 
near the stoma in the small bowel as a form 
of regional enteritis. Segmental granulomatous 
colitis seldom spreads without surgical inter- 
vention. Fistula formation occurs frequently 
and, as already noted, it is commonly asso- 
ciated with regional enteritis but never with 
colonic cancer (at least none has been re- 
ported). Extension caudad to the rectum is 
rare as is the occurrence of acute fulminating 
episodes with colonic dilatation, perforation 
and peritonitis, features that are quite com- 
monly observed in the ulcerative variety. 

Incidentally, prolonged medical therapy in- 
cluding the steroid hormones has been advo- 
cated for segmental ulcerative colitis. The late 
follow-up observation of subtotal colectomy 
and ileosigmoidostomy is revealing an increas- 
ing number of disappointments. 

Amebiasis. Biopsy of intestinal ulcer is 
usually unnecessary as a substitute for exami- 
nation of fresh preparations which is a simpler 
procedure [146]. However, trophozoites of 
Endamoeba histolytica on hematoxylin-eosin 
stained slides can be recognized or identified in 
most cases of amebic ulcers. In some cases the 
pathologist may be the first one to recognize 
the presence of amebiasis in a hitherto unsus- 
pected or diagnosed instance. The clinical and 
new therapeutic aspects of amebiasis have been 
reported [147]. 

Paromomycin (Humatin) does not appear 
to have advantages over diiodohydroxyquin 
(diodoquin) and other established amebacides 
for the treatment of intestinal amebiasis. 

Venereal Lymphogranuloma. This is one of 


the few viral diseases that responds well to the 
administration of broad-spectrum antibiotic 
agents. Swelling, unilateral or bilateral, in the 
inguinal region, in the absence of traumatic or 
infected lesions in the lower extremities or the 
genitourinary tract, should arouse a suspicion 
of this venereal disease. Oxytetracycline is 
preferred to chlortetracycline [148]. 

Tuberculosis. Tuberculosis in the intestinal 
tract has apparently not yet been eliminated 
[149,150]. Eosinophilic and barium granulomas 
are discussed elsewhere in the text. 


RUPTURE OF ALIMENTARY TRACT 


There are many well recognized causes and 
mechanisms of spontaneous rupture of any 
segment of the alimentary tract. However, 
there is a small number of instances of spon- 
taneous rupture of the bowel for which thus 
far there is no satisfactory explanation [151]. 
A rare instance of spontaneous rupture of a 
normal colon has been reported [152]. 


UNUSUAL CAUSES OF OBSTRUCTION 


An instance of obstruction of the colon in 
a sliding left femoral hernia has been described 
[153]. Another instance is that caused by 
a gall stone [154]. 

The frequency of occurrence of small bowel 
obstruction following operations on the large 
intestine have been discussed [155]. Early 
diagnosis and early treatment of this compli- 
cation results in prompt recovery. 


OBSTRUCTIVE RESECTION 


The staged operation uncommonly employed 
nowadays, is very useful in certain acute con- 
ditions of the large intestine in which, because 
of infection or obstruction, primary resection 
and anastomosis are too risky, and in which 
the urgent cause, such as hemorrhage or per- 
foration, precludes delay for preliminary prepa- 
ration of the colon or preliminary proximal 
decompressing vent [756]. Situations such as 
massive hemorrhage, as from diverticulitis; 
acute obstruction, as from volvulus; perforated 
and otherwise noncurable cancer, and injury 
with damage requiring extirpation of a seg- 
ment of the colon are some of the indications 
for obstructive resection. 

Although traumatic lesions of the colon in 
civilian practice are usually susceptible to 
primary repair, the complex injuries may 
require an obstructive resection, or other stage 
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operations such as exteriorization and proximal 
colostomy (DeBakey). The use of braided alloy 
steel wire is considered superior to silk or 
chromic catgut for colonic anastomosis [157]. 


GASTROSTOMY 


Gastrostomy has been employed as a comple- 
mentary procedure in a variety of colonic 
operations for the prevention of adynamic 
ileus [158], because there is a lesser incidence 
of respiratory difficulty and no nasolaryngeal 
and esophageal irritation as when nasogastric 
tubes are used. This is particularly useful for 
the overly anxious patient and for the one who 
is an air swallower; it is not advocated as a 
routine measure. 


PARALYTIC ILEUS 


Contrary to the general belief, adynamic 
ileus has been successfully treated in 1,000 
patients without the employment of naso- 
gastric suction [159]. It is mandatory that 
nothing be taken by mouth by patients with 
paralytic ileus if nasogastric suction is withheld. 


VASCULAR ASPECTS 


Sigmoidoscopy may suggest the early diagno- 
sis of acute inferior mesenteric vascular occlu- 
sion by revealing ischemic mucosal changes 
as the mucosa is believed to be the most sensi- 
tive part of the bowel to ischemic change. 
Endoscopy may be of distinct help in the 
evaluation of undiagnosed blood diarrhea such 
as after colorectal anastomoses and abdominal 
aortic aneurysm operations [160]. Infarction 
of the descending colon following inferior 
mesenteric vascular occlusion produces changes 
that are susceptible to radiographic recognition 
of diagnosis [1617]. 

Three interesting cases of occlusion of the 
inferior mesenteric arteries with resulting 
infarction of the descending colon are described 
[161]. The first two patients died but the third 
patient was cured by prompt surgical resection. 
It has been pointed out that infarction of the 
descending colon produced by inferior mesen- 
teric vascular occlusion alone and without 
mechanical obstruction, such as volvulus and 
so forth, is uncommon. Exclusive of these three 
instances, only fifteen additional such cases 
have been reported to date. Prompt recog- 
nition of the vascular accident and surgical 
intervention are important [161]. 
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Ischemia of the colon is occasionally asso- 
¢iated with arteriosclerotic abdominal aneu- 
rysms and their surgical treatment has been 
described [162,763]. 

Shaw and his associates have opened a new 
vista to the surgical management of intestinal 
infarction from embolic or atherosclerotic oc- 
clusion [164,165]. Intestinal ischemia can be 
assuaged by surgical intervention if the oper- 
ation is performed before the development of 
extensive necrosis of the intestine. 

An unusual, probably the first correctly 
diagnosed before elective operative inter- 
vention, is a case of intestinal angina which 
was successfully treated by endarterectomy of 
the superior mesenteric artery [166]. A case 
of complete obliteration of the inferior mesen- 
teric artery with a large area of necrosis of the 
sigmoid colon was treated by wide resection 
of the bowel and the restoration of intestinal 
continuity by means of an end to end anasto- 
mosis [167]. Microscopic examination of the 
resected gut revealed that the histologic 
changes in the vessels resembled those of 
thromboangiitis obliterans of the lower ex- 
tremities (Buerger’s disease described in 1924). 
The symptoms of this condition are those of 
an acute abdomen. 
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Diagnostic Cytology 


Puitip G. CaBaupD, M.D., J. ARNOLD DEVEER, M.D. AND EvANs FLICKINGER, A.B., 
Brooklyn, New York 


From the Department of Pathology, The Brooklyn Hospital, 


Brooklyn, New York. 
ye the past several years exfoliative 
cytology has attained a place of impor- 
tance among diagnostic methods. The cytology 
laboratory has become a major division of the 
pathology department, and its contribution to 
the care of the patient with cancer is one of the 
great medical accomplishments. The ability to 
recognize neoplastic lesions early, before they 
have become disseminated, is as important as 
developing more effective therapeutic agents. 
This is dramatically illustrated in the asympto- 
matic and obscure intraepithelial carcinoma of 
the uterine cervix. This lesion is frequently 
readily detected by the simple vaginal or 
cervical smear and the patient offered the 
security of a complete cure by a relatively easy 
surgical procedure. 

The present report is an analysis of the 
accomplishments of the Cytology Laboratory 
during the year 1959 in a medium size (421 
beds) hospital for acute diseases with an active 
outpatient department. The total volume of 
3,483 specimens (Table 1) shows a marked in- 
crease over the previous year and reflects the 
clinicians’ increasing appreciation of the value 
of cytologic methods. The great majority of 
these were gynecologic, but pulmonary, gas- 
tric, urinary and serous cavity specimens were 
seen regularly, and occasionally material or 
smears from other areas were submitted for 
examination. 

Reports on the specimens include a brief 
description of the cytologic findings and a 
diagnosis. The latter may be (1) negative for 
malignant cells, (2) positive for malignant cells, 
(3) doubtful for malignant cells or (4) unsatis- 
factory. Repeated examinations are requested 
on all preparations reported as “doubtful for 
malignant cells” or “unsatisfactory,” and an 
attempt is then made to put them into the 
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negative or positive categories. If findings other 
than malignant cell changes which may be 
helpful to the clinician in the care of the patient 
are present, such as trichomonad or fungus 
infestation in vaginal secretions, these are noted 
in the descriptive report. We no longer use the 
Papanicolaou classification of Classes 1 through 
v. It is frequently confusing to the clinician, 
and the division of the negative and positive 
smears each into two different categories, while 
perhaps of interest to the cytologist, contributes 
little to the care of the patient. No matter what 
type of diagnostic classification is used, all 
cytologic reports of the finding of malignant 
cells must be confirmed by tissue studies. 


GYNECOLOGIC CYTOLOGY 


Each gynecologic specimen usually consists 
of two smears, one made from material aspi- 
rated from the posterovaginal fornix and the 
other from scrapings from the cervix at the 
squamocolumnar junction at the external os. 
Occasionally a smear is also made from material 
aspirated from the endometrial cavity. 

Of the 2,935 gynecologic specimens (Table 
11) thirty-seven were reported as positive. 
These were from twenty-five patients (Table 
111); twenty-one, or 84 per cent, had carcinoma 
proved by tissue studies, while three had dys- 
plasia of the cervical epithelium and one had 
only a severe inflammatory reaction. If the 
three cases of dysplasia are included with the 


TABLE I 
DIAGNOSTIC CYTOLOGY 


Data 1959 1958 


1,862 
1,413 
449 


3,483 
2,935 
548 


Total specimens 
Gynecologic 
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TABLE II 
DIAGNOSTIC CYTOLOGY OF THE FEMALE GENITAL TRACT 


Findings Number 


Negative 
Positive 


} 
| 
| 
| 


* Incidence of positive smears was 1.26 per cent. 


positive smears, because of their presumed pre- 
malignant nature, the accuracy then becomes 
twenty-four of twenty-five patients, or 96 per 
cent. This, we believe, is not an unreasonable 
evaluation for the patients with dysplasia 
should be investigated and carefully followed 
up for the possible future development of 
malignant transformation. In the diagnosis of 
cytologic preparations we are serving the pa- 
tient best by caring less about minute grada- 
tions of abnormalities than the possibility of 
missing a malignant or potentially malignant 
lesion. It is preferable to subject an occasional 
benign lesion to biopsy rather than to overlook 
a malignant one at a curable stage. Of the 
twenty-one carcinomas six, or 29 per cent, were 
intraepithelial; several of these were asympto- 
matic and unsuspected clinically. This, of 
course, is one of the major contributions of 
exfoliative cytology. One ovarian carcinoma 
detected by vaginal cytologic studies is mainly 
of interest because of its uniqueness; it was an 
anaplastic carcinoma and following surgery 
malignant cells were found crowding the lumen 
of one oviduct. Among the 2,807 negative re- 
ports (Table rv) two were from patients known 
to have endometrial carcinoma and one from a 
patient with a leiomyosarcoma of the uterus. 
The latter showed no erosion of the endome- 
trium so was probably not exfoliating malignant 


TABLE IV 
DIAGNOSTIC CYTOLOGY OF NEGATIVE GYNECOLOGIC 
SMEARS 


Negative gynecologic smears 
False negatives (known) 
Carcinoma of endometrium 
Sarcoma of uterus 


Nore: False negatives were 0.1 per cent, No cervical 
carcinomas were missed, 


TABLE III 
DIAGNOSTIC CYTOLOGY OF THIRTY-SEVEN POSITIVE 
GYNECOLOGIC SMEARS FROM TWENTY-FIVE PATIENTS 


Carcinoma 21 (84%) 
Cervix 16 
Invasive 
Intraepithelial 
Endometrium 4 
Ovary 
Dysplasia 3 
Infection I 


cells. The two unrecognized cases of endome- 
trial carcinoma in a total of six patients with 
endometrial carcinoma (four diagnosed cyto- 
logically) gives a diagnostic accuracy of 66.6 
per cent for carcinoma of the endometrium. 
(Table v.) The more frequent use of endometrial 
aspirations might improve this figure. 


PULMONARY CYTOLOGY 


During the year 196 sputums were examined 
for the presence of malignant cells (Table v1); 
eleven of them were positive and all were from 
patients who had bronchogenic carcinoma. 
Thus the positive diagnosis in this small series 
proved to be 100 per cent accurate. Of the 181 
cytologically negative reports, two were from 
patients who were subsequently proved to have 
pulmonary malignancies, or 1 per cent false 
negative findings. Of the 196 sputums examined 
thirteen were from patients who had malignant 
pulmonary neoplasms, of which eleven, or 84 
per cent, were diagnosed by cytology. Sur- 
prisingly, cytologic examination of bronchial 
aspirates (Table vit) was not as accurate in our 
experience as sputum examinations. Of eighty- 
five patients examined seven had carcinoma and 
only five, or 71 per cent, were correctly diag- 
nosed by cytologic technics. There were two 
false positive findings, both patients having ex- 
tensive chronic inflammatory disease with bron- 
chiectasis. Of the seventy-one specimens re- 
ported as negative, one was from a patient 
with bronchogenic carcinoma, giving 1.4 per 
cent false negative reports. 


TABLE V 
DIAGNOSTIC CYTOLOGY OF ENDOMETRIAL CARCINOMA 


Smears from patients with endometrial 
carcinoma 


2 | 
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TABLE VI 
DIAGNOSTIC CYTOLOGY OF SPUTUMS 


Diagnostic Cytology 


TABLE VII 
DIAGNOSTIC CYTOLOGY OF BRONCHIAL ASPIRATES 


Findings Specimens | Carcinomas | Per cent Findings Specimens | Carcinomas | Per cent 
II II 100 8 5 62 
4 Doubtful. ....... 6 I 17 
Negative........ 181 | 2 I Negative........ 71 I I 

| 196 13 | 7 85 7 8 


Nore: There were no false positive findings. False 
negative findings were I per cent. 


GASTRIC CYTOLOGY 


The differential diagnosis of gastric carci- 
nomas continues to be a difficult surgical prob- 
lem, and any technic that can help in the recog- 
nition of these lesions in the early stages will be 
a much needed contribution. The difficulties in 
obtaining well preserved gastric cells for study 
are well known. During the past few years we 
have been using the chymotrypsin technic as 
reported by Rubin and Benditt [1]. During 
1959 fifty-seven gastric specimens were exam- 
ined. (Table vi.) Three were interpreted as 
positive and all three patients had gastric car- 
cinomas. However, three other specimens (one 
reported as doubtful, one as unsatisfactory and 
one as negative) were also from patients with 
gastric carcinoma, so that only 50 per cent of 
the malignant lesions were diagnosed by cytol- 
ogy. This is a definite contribution, but leaves 
room for improvement. 


URINARY CYTOLOGY 


Diagnoses of neoplasms of the urinary tract 
by cytologic studies offer great promise. By 
simply collecting a voided sample of urine one 
may obtain cells from the kidney, kidney pelvis, 


Nore: There were two false positive findings (25 per 
cent); both patients had bonchiectasis, one of whom was 
lost to follow-up study. 


ureter, bladder and urethra, and possibly also 
from the prostate, seminal vesicles, epididymis 
and testicle. The recognition of malignant cells 
from any of these areas is a stimulating possi- 
bility that warrants careful study and applica- 
tion While frequently helpful in our experience, 
exfoliative cytology of the urinary tract is 
fraught with pitfalls that are reflected in the 
statistic analysis of our material. In the first 
place many neoplasms of the bladder, ureter 
and kidney pelvis are so well differentiated that 
the exfoliated cells lack the definite criteria of 
malignancy that are seen in the more anaplastic 
tumors. Furthermore, cells in the urinary tract, 
once exfoliated, rapidly undergo degenerative 
changes that may be very suggestive of the ab- 
normalities associated with malignancy. Exam- 
ined urine specimens from ninety-two patients 
included twenty-two from patients with carci- 
noma. (Table 1x.) Of these seventeen, or 59 per 
cent, were diagnosed by cytologic studies. 
False positive reports were an unsatisfactory 17 
per cent, and there were 1o per cent false nega- 
tive reports. With continued experience and im- 
proved technics these figures can be substan- 
tially improved. 


TABLE VIII TABLE Ix 
DIAGNOSTIC CYTOLOGY OF GASTRIC WASHINGS DIAGNOSTIC CYTOLOGY OF URINES 
Findings poten Carcinomas | Per cent Findings Specimens | Carcinomas | Per cent 
3 | 3 100 17 10 59 
Doubtful ....... 2 I 50 Doubtful... ..... 6 2 33 
Unsatisfactory... I I 100 Negative........ 69 7 10 
Negative........ 51 I 2 
—— 92 19 21 
57 | 6 10 


Norte: There were no false positive findings. False 
negative findings were 2 per cent. 
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* There was no carcinoma in three’(17 per cent). No 
biopsy was performed in four (three probably had 
carcinoma). 
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TABLE X 
DIAGNOSTIC CYTOLOGY OF EFFUSIONS 


TABLE XI 
DIAGNOSTIC CYTOLOGY OF MISCELLANEOUS SPECIMENS 


Per cent 


Findings | Specimens | Carcinomas 


Specimen 


| 
Positive.........| 16 
Doubtful... .... .| 
Negative 


EFFUSION CYTOLOGY 


The presence of pleural or abdominal effu- 
sions may present a serious diagnostic problem. 
The identification of malignant cells in these 
fluids is, of course, extremely helpful to the at- 
tending physician. In 1959 effusions from 
seventy-eight patients were examined by us, of 
these twenty had metastatic carcinoma to the 
serous cavities and sixteen, or 80 per cent, were 
diagnosed by cytologic examination. (Table x.) 
There were no false positive reports and only 2 
per cent false negative reports. 


MISCELLANEOUS SPECIMENS 


Cytologic studies are frequently of diagnostic 
help whenever smears can be made. Malignant 
cells generally have the same identifying mor- 
phologic characteristics no matter what their 
source. Smears made from an area of ulceration 
in the scar from a radical mastectomy may indi- 
cate a recurrence of the cancer in the wound, 
rather than an infection or reaction to radia- 
tion. More specimens from various areas of the 
body are being submitted for cytologic evalua- 
tion. During 1959 we reported on specimens 
from the breast, subarachnoid space, esophagus, 
biliary fistulas, cysts, skin lesions, scrotal fluid 
and the eye. (Table x1.) 


COMMENTS 


Smears from the female genital tract consti- 
tute by far the largest volume of cytologic mate- 
rial presently studied (Table 1), and without 
minimizing the contribution of diagnostic cytol- 
ogy in other areas of the body, this predomi- 
nance of gynecologic specimens reflects its un- 
equivocal establishment as an extremely simple 
procedure of great accuracy. its use as a means 
of detection of the early, curable,cancer that,has 
produced neither symptoms nor physical signs 
represents a formidable weapon in the’ fight 
against malignancy. However, the great major- 


Breast secretions 
Spinal fluid 
Esophageal washings 
Bile 


Skin lesions 
Scrotal fluid 
Eye fluid 


ity of smears from the female genital tract are 
taken by gynecologists (Table x11) and these 
specialists are seeing only a small, selected 
group of patients who usually have pelvic dis- 
ease. They are more apt to see the advanced 
cervical cancer than the asymptomatic early 
lesion. The great majority of female patients are 
seen by physicians who are not gynecologists. 
In order to offer these patients the advantages 
of early detection of cancer all physicians should 
regularly take vaginal and cervical smears for 
cytologic study. 

In the diagnosis of bronchogenic carcinoma, 
cytologic methods are approaching the accuracy 
established in the female genital tract. How- 
ever, many lesions recognized are advanced, 
and there is great need to develop methods of 
finding pulmonary malignancies in the early, re- 
sectable stages. While it still seems impractical 
to “screen” the asymptomatic patient for bron- 
chogenic carcinoma, for in fact there is still no 
satisfactory and simple method of obtaining 
sputum from such patients, we should examine 
more frequently the sputum from patients with 
pulmonary symptoms, and perhaps especially 
the middle-aged man who has been a heavy 
smoker. 

In the study of gastric lesions and lesions of 


TABLE XII 
COMPARISON OF NUMBER GYNECOLOGIC SMEARS 
SUBMITTED BY SPECIALISTS 


Gynecologists 
Internists 
Surgeons 


Total 


764 


| 
| 


Diagnostic Cytology 


the urinary tract, cytologic methods are fre- 
quently helpful in identifying malignant tu- 
mors. With improved technics there is the 
promise of increased accuracy and the hope of 
recognizing the true nature of cancers in these 
areas in early, localized stages. The prospect of 
precisely differentiating the benign gastric ulcer 
from the malignant erosion, or of identifying 
the recurrent bladder “papilloma” by simply 
collecting a voided urine specimen, represents 
potential advances in medical care that warrant 
continued study. 

The recognition of malignant cells in abnor- 
mal accumulations of fluid in serous cavities 
may prove to be even more valuable with the 
development of effective chemotherapeutic 
agents in the care of patients with carcinoma- 
tosis. There is also need for the more widespread 
application of cytologic technic for the diagnosis 
of malignancy in other areas of the body, such 
as the pancreas and biliary ducts, the colon, 
esophagus, skin and mucous membranes espe- 
cially when ulcerated and any cystic masses 
from which fluid may be aspirated. 


SUMMARY 


The Cytology Division of the Pathology De- 
partment of a medium size metropolitan hos- 
pital with an active outpatient department re- 
ports a statistic analysis of its material studied 
during 1959. From a few hundred specimens 
submitted in 1955 the volume increased to over 


three thousand in 1959, and there is every indi- 
cation that the continued expansion of this 
service will be needed. 

Although statistically small, this group of ex- 
aminations multiplied by the large number of 
similar hospitals in the country can become a 
significant contribution in the field of early de- 
tection and cure of cancer. These procedures 
further developed and vigorously employed in 
the vast number of similar hospitals throughout 
the country can come to represent a truly great 
contribution toward the early detection and 
successful treatment of cancer. 

Gynecologic cytologic examinations have far 
outnumbered those in all other fields (about 
eighteen to one) but they have been employed 
routinely only by gynecologists. A plea is made 
for extending the obvious advantages of these 
examinations to the much larger group of 
women under the care of internists, surgeons 
and general practitioners. 

Although proved of great value in the early 
detection of carcinoma of the female genitalia 
other applications of cytologic diagnostic pro- 
cedures give promise of increasing usefulness in 
the future and should be diligently explored. 
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|. igen solutions have been used for the 
irrigation of the peritoneal cavity and 
abdominal wound following open colon surgery, 
since 1950 [1,2]. It has been observed that the 
elevation of temperature has been less in these 
cases than following cholecystectomy or even 
herniorrhaphy on patients in a comparable age 
group. The reason why this should be true is 
not immediately explainable. These observa- 
tions can only be reasonably explained by the 
assumption that the neomycin was absorbed in 
sufficient quantity to confer some general 
systemic protection. 

There are indications that significant quan- 
tities of neomycin are absorbed from the peri- 
toneal cavity when the antibiotic is used for 
irrigating this cavity during operation. Under 
these circumstances, of course, there is absorp- 
tion from the wound edges also. Pittinger and 
Long [3] have shown that when a 50 per cent 
block with ether is produced, then 2 mg. 
neomycin per kilogram of body weight in the 
rabbit is sufficient to establish total neuro- 
muscular blockade. Ether, neomycin and 
curare have similar actions and are mutually 
potentiating. 

Neomycin in 14 and \% per cent solutions 
can be used safely to irrigate the contaminated 
and infected peritoneal cavity. Numerous pa- 
tients have been so treated. Shattern (1956) [4] 
reported seventeen intra-abdominal infections 
treated with neomycin intraperitoneally. There 
were no deaths and convalescence was usually 
uncomplicated. It is not unusual for me to 
receive telephone calls from physicians in 
widely separated sections of these United 
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States requesting specific directions for such 
usage in well established peritonitis usually 
following unrecognized and untreated trau- 
matic perforations of the bowel. Frequently, 
these patients are essentially moribund. The 
story is almost always the same. The physician 
realizes the situation is critical and considers 
the intraperitoneal use of neomycin only to 
be reminded by the literature and his colleagues 
of the dangers and implied liabilities involved. 
The result of proper irrigation of the peritoneal 
cavity have always been gratifying. Any 
patient who can withstand careful general 
anesthesia will tolerate proper irrigation of 
the peritoneal cavity with 44 per cent neo- 
mycin solution. It is unfortunate that patients 
daily succumb because the timely warnings 
against the improper use of neomycin in the 
peritoneal cavity and large contaminated 
wounds are misinterpreted and frequently have 
precluded a useful lifesaving procedure. These 
irrigations have been used by my associates 
and myself without a single fatality due to 
respiratory paralysis. These same results will 
regularly follow this procedure when properly 
executed. It is imperative for every anesthesi- 
ologist to know intimately the subtle reactions 
of several antibiotics. 


CASE REPORT 


The following case illustrates the unantici- 
pated effectiveness of neomycin. 


Case 1. A fifty-one year old female patient 
was received seven days after an acute intra- 
abdominal episode correctly diagnosed as general- 
ized peritonitis because of a ruptured diverticulitis 
of the distal sigmoid. There had been a long-standing 
recurrent obstruction of the small bowel following 
several abdominal explorations. The general con- 


dition improved as the generalized peritonitis 
receded, but the obstruction of the small bowel 
persisted. It was considered necessary to determine 
whether the colon was also obstructed and a barium 
enema was cautiously undertaken. Unfortunately, 
the perforation was not sufficiently walled off to 
prevent extrusion of the barium into the peritoneal 
cavity even to the under surfaces of the diaphragm. 
Immediate laparotomy revealed the extent of the 
barium distribution, the magnitude of the peri- 
tonitis, the presence of three large walled-off 
abscesses, a rent in the edematous distal sigmoid 
5 cm. in length and massive adhesions of the entire 
small bowel. Even in the presence of the extensive 
reaction it was realized that the obstruction of the 
small bowel must be corrected. By the time the 
obstruction was located and corrected, the ab- 
scesses, walled off by loops of small bowel, had 
been opened and the extensive adhesions largely 
lysed. During this procedure, some 5,000 ml. of 
44 per cent neomycin solution was used to wash away 
much of the barium; practically none of this solution 
remained in the abdomen when it was closed. 
The barium came away more readily than usual, 
because it did not adhere so tenaciously to the 
inflamed serosa. The entire small bowel was pli- 
cated. The sigmoid was too edematous to allow 
secure closure of the perforation and so this area 
was packed off. A transverse colostomy was per- 
formed. A soft rubber tube was placed in each 
lateral gutter, sites of two of the abscesses, for 
subsequent instillation of 14 per cent neomycin 
solution twice daily. The postoperative tempera- 
ture course was benign, but the state of shock was 
severe and prolonged. Neostigmine methyl sulfate 
was given, although there was no evidence of 
respiratory embarrassment, and was not beneficial 
indicating that neomycin was not implicated. Hy- 
drocortisone in moderate doses did support the cir- 
culation and was gradually withdrawn. The patient 
improved rapidly after a week, was eating, had 
excellent urinary output and her bowel sounds were 
normal and bowel movements satisfactory. The 
patient was convalescing smoothly, her tempera- 
ture was normal and the electrolyte pattern 
was completely normal when, suddenly, she 
died. At autopsy the peritonitis had completely 
subsided except for serum around barium collec- 
tions. There was not a single collection of pus nor 
an offensive odor. It is truly remarkable that the 
peritonitis had practically disappeared even in the 
presence of the foreign body, barium sulfate. The 
immediate cause of death was given as heart 
failure. There was some toxic degeneration of the 
heart muscle. 


Recently, Singleton, Davis and Julian [5] 
studied the effectiveness of various irrigating 
solutions in reducing the incidence of infection 
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in deep experimental wounds in guinea pigs, 
following fecal contamination. Irrigation with 
saline and clorpactin® solutions reduced the 
incidence 50 per cent while identical treatment 
using I per cent neomycin solution reduced 
the incidence 97 per cent. Furthermore, they 
found after creating and contaminating mul- 
tiple wounds in an animal and treating one 
or more of the wounds by irrigation with 
I per cent neomycin, the incidence of infection 
in the remaining untreated wounds dropped to 
one-half the expected number. This decrease 
did not occur when a distant wound was irri- 
gated with saline solution. 


PROTECTION OF DISTANT CONTAMINATED 
WOUNDS BY INTRAPERITONEAL 
ADMINISTRATION OF NEOMYCIN 


Procedure. White-skinned male guinea pigs 
weighing 450 to 700 gm. were divided into five 
groups. Four incisions about 1 cm. long were 
made and extended deep into the muscles of 
the back. After closing the skin only, 1 cc. 
of a filtrate of human feces was instilled deep 
into the wound. The filtrate consisted of a 
10 per cent suspension of feces homogenized 
in a Waring blender and subsequently filtered 
through filter paper to remove the gross par- 
ticulate matter. This filtrate was divided into 
two portions. One portion was sterilized by 
autoclaving at 15 pounds of steam pressure 
for thirty minutes. These filtrates were re- 
frigerated and were sufficient for all of the 
experiments. 

The appearance of the wounds of all groups 
was quite similar during the initial twenty-four 
to forty-eight hours. They were somewhat 
edematous, red, warm and slightly indurated 
apparently due to nonspecific reactions since 
instillation of sterilized filtrate caused identical 
effects. For this reason, this control group was 
set up and 1.0 cc. of the sterilized filtrate was 
instilled into each of the wounds. After the 
initial reaction endured for twenty-four to 
forty-eight hours, these control wounds pro- 
ceeded to primary healing. 

Animals in the additional four groups all 
received 1 cc. of the nonsterilized filtrate. The 
initial tissue reaction occurred in all of them. 
Infection was, for the purpose of this study, 
considered to have occurred if there was actual 
tissue necrosis and pus formation. These signs 
of infection usually appeared on the fifth to 
the seventh day after instillation of the filtrate. 


TABLE I 
PROTECTION OF GUINEA PIGS BY INTRAPERITONEAL 
NEOMYCIN AGAINST WOUND INFECTION DUE TO 
FECAL CONTAMINATION 


| 
| Per cent 


44 % neomycin solution | 


| 
No 
Group | of | Treatment 
(intraperitoneally) fected* 
| mals 
Uncontaminated 
ilized filtrate)..... | 10 50 ml./kg. o 
Contaminated (1 cc. normal salt solution 
of 10% fecal 
filtrate) | | 
Control....... 50 ml./kg. 
| | normal salt solution 70 
| 10 | 0.25 gm./kg. 
| | 44 % neomycin solution 10 
| to | 0.0625 gm./kg. 
146 % neomycin solution 20 
Treated. | 0.03125 gm./kg. 40 
| 


* Actual tissue necrosis and pus formation. 


Three different doses of 144 per cent neomycin 
solution were given intraperitoneally to the 
three groups of treated animals without respira- 
tory embarrassment. Each group consisted of 
ten animals. None of the animals died during 
the course of the experiment. The results of 
these experiments are recorded in Table 1. 


COMMENTS AND CONCLUSIONS 


The dosage 31.25 mg. of neomycin as 4 per 
cent solution intraperitoneally per kilogram 


Poth, Miller and Dunlap 


a) 


of body weight, which reduced the incidence 
of infection by 50 per cent, represents a thera- 
peutic index of 16 and is a nontoxic dose readily 
tolerated by man. 

It seems obvious that neomycin administered 
intraperitoneally in therapeutic doses strongly 
influences distant potential infections of serious 
proportions. It seems reasonable to conclude 
that when 14 per cent neomycin solutions are 
used to irrigate the peritoneal cavity and 
operative wounds, general systemic protection 
is conferred and contributes to the smooth 
afebrile convalescence experienced clinically 
following extensive, contaminating, intra-ab- 
dominal operations. 
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re dactylitis is becoming an un- 
common condition. Johansson [1], in 1926, 
considered that the dactyl elements of the 
small bones of the hands and feet were the 
second most common location of skeletal 
tuberculosis, exceeded only by the spine. 
Johansson’s extraordinary incidence was due 
to the frequent cases of miliary bone tubercu- 
losis in that era, according to Sanchis-Olmos 
[2], whose figures indicate a mere 5 per cent 
incidence of dactylitis, occurring mostly in 
infants. 

Tuberculous dactylitis is often referred to 
as spina ventosa. Spina ventosa is a descriptive 
term, referring to any bone lesion that causes 
progressive absorption of cortex bordering the 
medullary canal with progressive subperiosteal 
hyperplasia, until, roentgenographically, the 
bone appears inflated. Metastatic carcinoma, 
low grade infection, syphilis and chondroma 
may cause a similar picture. It is of historic 
interest that Feilchenfeld [3], in May of 1896, 
described tuberculous dactylitis roentgeno- 
graphically, the first lesion in children identified 
by x-ray films. Tuberculous dactylitis was 
first identified by histologic technic by Renken 
[3] in 1886. 

Varied therapeutic approaches to this disease 
have been tried. Among early methods em- 
ployed was enucleation of involved bone used 
by Malgaigne [3] and Velpeau [3]. The first 
statistical study, carried out by Smoler [4] in 
1910, reported twenty-six such patients who 
were operated on using the method of Barden- 
heuer. This method involved resecting the 
diseased bone and bridging the resultant defect 
by splitting the more proximal phalanx, using 
half the phalanx as a graft. This series included 
operations performed with Albee’s modification 
of using tibial crest bone as the replacement. 
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Smoler obtained good results in 30 per cent 
of the operations, half of which were pha- 
langeal. The subject has been reviewed by 
Ragolosky [5] in 1927, Hodges [6] in 1939, and 
Bosworth [7] in 1940. A review, published just 
prior to the modern antituberculous drug 
era, by Gershman [8] from Sea View Hos- 
pital listed twenty-five patients treated from 
1931 to 1941. None of the adult patients 
receiving conservative therapy improved. The 
highest incidence was in children. The sur- 
gically treated patients described included 
five who had longitudinal hemiphalangec- 
tomies; there were two good results. Five 
had amputations at the carpometacarpal joint. 
The treatment considered best by Bosworth 
[7] was amputation, except when more than 
one digit was involved in which case hemi- 
section of the phalanx was employed to obviate 
the deformity of multiple operations and 
amputations. If adjacent destruction occurred, 
amputation was performed to avoid mixed 
infections and multiple sinuses riddling the 
hand. 

The recent literature contains little on the 
subject of tuberculous dactylitis. A case report 
from the Mayo Clinic by Myre and Clagett in 
1957 [10] indicated that streptomycin produced 
resolution of the disease process. At the Kings 
County Hospital Center, which includes a 
special building in which over 1,000 inpatients 
with tuberculosis are treated annually; seven 
cases of tuberculous dactylitis, including three 
metatarsal involvements, were found in the 
years 1949 to 1959. Treatment varied during 
the period of development of the newer anti- 
tuberculosis drugs. Symptoms generally began 
with a painless nonsuppurative swelling in one 
area of the hand or foot. The swelling often 
reached considerable size, doubling the digital 
girth. There was often confusion about early 
diagnosis, particularly when the metatarsals 
were involved, A history of a focus of tubercu- 
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Fic. 1. Third metacarpal cortex expanded and Iacework 
trabeculation of medullary area. Note that distal 
epiphysis is not involved. 
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losis elsewhere was present in four of the 
patients. The swelling erupted in several 
instances, producing a cheesy yellowish exu- 
date, cultures of which were positive for Myco- 
bacterium tuberculosis. If no drainage was 
available for culture, open biopsies were 
performed. 

The roentgenogram of one case of tuber- 
culous dactylitis which occurred in a ten year 
old Puerto Rican girl is illustrated. (Fig. 1.) 
A replacement bone graft was performed in this 
case, preserving the cortical shell. (Fig. 2.) 
There was restitution of the third metacarpal. 
(Fig. 3.) 

The antituberculosis drugs were used in this 
and several other recent cases, in the following 
dosage schedule: 5 mg. per kg. of Rimifon® 
(isoniazid) daily; 6 to 12 gm. of para-amino- 
salicylic acid a day, in divided doses depending 
on patient tolerance; and streptomycin com- 
bined with dihydrostreptomycin 0.5 gm. twice 
weekly. Immobilization was advised in all cases, 
and arrest of the tuberculous process occurred 


Fic. 2. Four months postoperatively. Note replacement graft. 


Fic. 3. Nineteen months postoperatively, with restitution of the third meta- 
carpal. 
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in instances where cast and drug therapy alone 
were used. 


CONCLUSIONS 


Tuberculous dactylitis is uncommon in 
recent years. It is not easily diagnosed, par- 
ticularly in its early phase. Surgical biopsy is 
needed for definitive diagnosis, in instances 
in which no draining sinus exists. The use of 
Rimifon, para-aminosalicylic acid and strepto- 
mycin in conjunction with surgical therapy 
shows promise of arresting the tuberculous 
dactylitis process. 
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SURGICAL REVIEW 


Peptic Ulcer in Pediatric Practice 


ITS MEDICAL AND SURGICAL IMPLICATION* 


Rosert H. WuitT.esey, M.p., Oakland, Californiat 


emg understanding of the peptic ulcer 
in pediatric practice is notable prin- 
cipally for its multitude of conflicting ideas. 
Diverse opinions concern not only the inci- 
dence of ulcer in the young and the nature of 
this lesion as compared with that occurring in 
the adult, but also the efficacy of its medical 
management and propriety of surgical therapy. 
This is not surprising in light of the few 
serious studies made of the disease in children 
until recent years. Most articles appearing in 
the literature have been primarily case reviews, 
concerned chiefly with an accounting of the 
“vital statistics” of this entity. The present 
paper will make more of an effort to consider 
in detail the over-all therapy of the disease in 
light of its incidence, likelihood of complica- 
tions and underlying pathologic physiology. 

It is clear that peptic ulceration in children 
occurs considerably more frequently than 
was previously believed. Furthermore, several 
authors have recently made the important 
observation that a significant number of ulcer 
symptoms in adults have in retrospect dated 
from childhood [11,15]. Such ulcer$ may occur 
in persons of any age. Lee et al. recorded an 
ulcer with perforation in utero [22], and 
Beattie et al. reported its presence in the 
premature newborn [2]. The first published 
report of peptic ulcer in children dates to 
Cruveilhier [zo]. Renewed interest in the 
disease coincided with the birth of pediatrics 
as a specialty, dating roughly from the pub- 
lication by Holt in 1913 of ninety-five cases 
[79]. In the past quarter century a steadily 
increasing number of pertinent articles have 


appeared. The major contributions are sum- 
marized in the excellent reviews of Tashiro 
et al. [36], Bird et al. [5], Cameron [7] and 
McAleese et al. [33]. 

Any sound concept of peptic ulcer therapy 
in children, whether medical or surgical, 
should be developed upon certain documented 
information. Such information would include 
actual incidence of ulcer in persons below the 
age of sixteen years, a comparison of its patho- 
logic physiology in the child and the adult, 
the efficacy of medical therapy, likelihood of 
recurrence, type and incidence of sequelae, and 
availability of safe surgical technics to handle 
such complications. Much of this information 
is not yet available, and the present study was 
undertaken to demonstrate further a direction 
for future investigations. 

As a background, all available pertinent 
medical literature was surveyed. Local hos- 
pital, office and x-ray files were then combed 
for ulcer records, arbitrarily selecting for study 
the five-year period including 1954 through 
1958. Considering only those cases in which 
clinical impressions were substantiated by 
roentgenographic evidence, it was surprising 
to find fifty-five cases in a region with an 
estimated population of only 75,000 patients 
(city census 33,000). 


ANALYSIS OF CASE MATERIAL 


From Table 1 it may be seen that in the 
group of fifty-five patients, the average age 
was eight years, nine months. Boys outnum- 
bered girls thirty-one to twenty-four, probably 
not a significant difference, for the male popu- 


*This study was aided in part by a grant from G. D. Searle & Co., Inc., Chicago, Illinois. 
t Address: Bruce Lyon Memorial Research Laboratory, Children’s Hospital of The East Bay. 
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TABLE I 
MINOT SERIES OF CHILDREN WITH PEPTIC ULCER DURING ONE FIVE YEAR PERIOD 


Sex Sex 
and Family and Famil 
Case Symptoms History Case hae Symptoms > 
(yr.) | (yr.) 
| 
1. W. K.| M, 13 | Weight Ioss and pain | Mother and 25. E.K. |M,g_ | Night pain None 
father 26. J. E. | M, 11 | Epigastric pain None 
23.5 iFa Pain None 27. D. B. | M, 7 | Pain and melena None 
3. R. H. | F, 14 | Nausea None 28. K. M. | F, 8 Tenderness and pain | None 
4. R. H. | M, 11 | Cramps None 29. K. W.| M, 4_ | Abdominal pain None 
at TRF Nausea and vomit-| None 30. D.S. |M,7_ | Epigastric distress Father 
ing 31. B. K. |M, 4 _ | Mid-abdominal pain | None 
6. J.T. |M,g9 | Pain, nausea and} None as. | F Convulsions None 
vomiting 33. D. K. | F, 15 | Stomach ache Mother 
7. R. W.|M,8_ | Mid-abdominal pain | None 34. D. M.| F, 4 Bleeding None 
8. G. H. | M, 14 | Diarrhea and pain | None 35. G.S. | M, 10 | Nauseaand vomiting | Sister 
g. R. H. | M,8_ | Abdominal pain fol- 36. A.V. | F,12 | Pain None 
lowed father’s death 37- R. J. | M, 0.5 | Diarrhea None 
10. A. B. | M, 14 | Abdominal distress | None 38. L. B. | M, 12 | Cramps None 
11. D. H. | M, 12 | Abdominal pain None 39. C.F. | M, 16 | Pain None 
12, D. P. | M, 15 | Pain None 40. R.S. |M,3_ | Tenderness None 
13. W. H.| M, 2 | Pain and vomiting | None 41. D. J. |M,6 | Pain Brother 
14. D. R. | F, 15 | Pain and fainting None 42. R.M.| F, 4 Epigastric distress | None 
15. T. E. | M, 15 | Back pain None 43. M. T. | F, 6 Cramps None 
16. P.B. | F,7 Cramps, nausea and | None 44. K.L. | F, 10 | Pain None 
vomiting 45. R. V. | F, 10 | Mid-abdominal pain | None 
17. B. J. |M,5 _ | Upper abdominal None 46. J.E. | F, 6 | Nausea and pain None 
pain 47. W. K.| M, 3 | Cramps None 
18. J.B. | F,8 Epigastric pain None 48. A.G. | F, 12 | Pain None 
19. J.C. | M, 11 | Pain and vomiting | None ao. SR. | F, ¢§ Vomiting None 
20. N. O. | F, 6 Pain and cramps Mother and 50. G. E. |M,6_ | Cramps None 
father 51. S.M. | F, 15 _ | Epigastric tenderness} None 
21. R. R. | M, 15 | Pain and tenderness | Mother 2.4. B. 1s Pain None 
22. J. H. | M, 14 | Vomiting and nausea | None 53. J. E. | M,5_ | Nausea and vomiting} None 
23. M. Z. | F, 13. | Pain and weight loss | Father 54. J. H. | M, 14 | Pain None 
ag. 7. G. | M, 13 | Nausea | None 55. R.H. | M, 8 


Weight loss and pain | None 


lation below age sixteen is also greater. The 
youngest patient encountered in this five-year 
period was five months old; the oldest was 
fifteen years. The most common symptom was 
abdominal pain, often epigastric in location, 
yet the type of pain was distinctly less char- 
acteristic than that encountered in adults. 
Furthermore, the relief of pain bore little 
relationship to ingestion of those foods ordi- 
narily encountered in a “regular” diet. Relief 
was afforded, however, usually very quickly 
and easily, by resorting to a bland or “ulcer” 
diet, augmented by antacids and alkali. In 
only one case was consideration of surgery 
believed indicated, because of extreme pro- 
traction. Eight patients had some family 
history of ulcer. Following are presented 
briefly four cases which are representative of 
the entire group, including the youngest and 


oldest, one with family history of ulcer, and 
one showing failure of response to energetic 
medical therapy: 


CASE REPORTS 


Case 1. P. M., a six year old white girl was 
hospitalized for intermittent episodes of epigastric 
distress with fever and diarrhea lasting three 
months. The father had been treated for peptic 
ulcer two years before. The mother stated that 
the child had lost 8 pounds during this period, 
and had had as many as eighteen stools per day. 
As an outpatient she had been treated for diarrhea 
without success, and had complained of frequent 
crampy, abdominal pain. Physical examination 
revealed some tenderness in the mid-epigastrium 
on deep palpation; otherwise, physical findings 
were noncontributory. Routine laboratory work 
was within normal limits. Upper gastrointestinal 
roentgenograms revealed increased motility of the 


Fic. 1. Case 11. Arrow indicates ulcer niche on anterior 
wall of duodenum. 


duodenal cap with an hourglass deformity, and 
a spur-like niche on the anterior wall. Roentgeno- 
grams of the colon showed redundancy of the 
entire large intestine. The patient was placed on 
a modified ulcer diet and discharged from the 
hospital after four days. Both mother and child 
were quite cooperative in adhering to the medical 
regimen and repeated roentgenograms showed 
prompt healing of this ulcer. 


Case 1. D. B., a six year old white boy, was 
hospitalized after approximately six weeks of 
office treatment for upper abdominal pain. The 
mother believed that food seemed to relieve the 
pain, but between meals he had considerable 
cramping pains and distress in the upper abdomen, 
sometimes accompanied by vomiting without 
relief of the pain. There had been no diarrhea, but 
an undetermined amount of weight loss had 
occurred. (The father, who was twenty-eight years 
old, had been separated from the family for several 
months.) There was no family history of an ulcer. 
Some tenderness was present in the epigastrium, 
but otherwise physical examination was within 
normal range. Routine lJaboratory studies were 
also reported normal. Upper gastrointestinal 
roentgenograms showed markedly increased mo- 
tility of the duodenal cap with deformity. A niche 
on its anterior wall was visible. (Fig. 1.) The 
fluoroscopist noted marked tenderness over the 
duodenum. The patient was placed on a bland 
ulcer diet with appropriate doses of antacids and 
alkali. Two months later, a repeated roentgeno- 
gram showed no disease of the stomach or duo- 
denum. However, four months later 
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vomiting and epigastric tenderness again devel- 
oped. Another gastrointestinal roentgenogram 
showed a marked hourglass deformity of the 
duodenal cap with increased motility and a very 
small spur-like niche visible on the anterior wall. 
A diagnosis of recurrent ulcer was made and the 
patient was replaced upon the ulcer regimen with 
resultant healing of the ulcer by roentgenographic 
evidence within two months. Nine months later 
epigastric pain and tenderness again developed, 
and another gastrointestinal check showed reap- 
pearance of the niche. He was placed on the ulcer 
diet a third time, and again there was roentgeno- 
graphic evidence of rehealing within eight weeks. 
Gastrointestinal roentgenograms taken three and 
a half years later showed no evidence of ulcer. 
However, some months ago a sibling, now eight 
years old, developed epigastric pain and an upper 
gastrointestinal series showed narrowing of the 
duodenum beyond the cap, and a pea-sized niche 
on the posterior wall. This child is at present under 
treatment for peptic ulcer, 


Case 11. R. J., a five and a half month old 
white boy, was the youngest patient in this group. 
Prenatal history was noncontributory and there 
was no family history of peptic ulcer. The mother 
believed the baby had always been difficult to 
feed. Two days before admission he had become 
excessively irritable, and bloody diarrhea had then 
developed. He was hospitalized when the amount 
of blood per rectum became alarming. 

Except for pallor of skin, physical examination 
was negative for abnormalities, but roentgeno- 
grams showed hourglass deformity and increased 
motility of the duodenal cap. There was a tiny 
spur-like niche on the anterior wall. Laboratory 
work revealed a white blood cell count of 25,300 
per cu. mm.; hemoglobin 8 gm. per cent; and 
the urinalysis showed a 1+ reaciion for acetone. 

The baby was observed to vomit blood-tinged 
gastric content twice. He was transfused to 
15 gm. hemoglobin, and placed on a three-hour 
feeding schedule appropriate to his age. Bentyl 
with phenobarbital, fifteen drops, was administered 
every three hours. No further vomiting or melena 
was observed, and the baby was discharged on a 
parenteral iron formula after eight days hospitaliza- 
tion. In the six years since then there have been 
no further symptoms to suggest a recurrence. 


CasE 1v. W. K.,, a sixteen year old white boy, 
oldest patient in this series, serves also as an 
example of how refractory some pediatric ulcers 
may remain toward prolonged and _ intensive 
medical therapy. This patient first presented at 
the age of thirteen years having had sharp epi- 
gastric pain of three months’ duration. Three days 
prior to admission he was noted by the mother 
to be exceedingly pale. He attended school as usual, 
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TABLE II 
INCIDENCE OF PEPTIC ULCER IN CHILDREN 
Author | | Method | 
| | 
Alexander [1] 11.8 | Roentgeno- 254 
| gram | 
Benner [3] 1.5 |Autopsy | 400 
Berglund [4] 1.0 |Autopsy | 1,323 
Dietrich [12] 0.6 | Autopsy | 8,534 
Guthrie [77] o.1  |Autopsy | 6,059 
Perry 0.4 | Autopsy | 17,650 
Proctor [29] 0.03 | Clinical 10,000+ 
Schmidt [32] 1.2 | Autopsy 3,824 
0.0 


Wood et al. [4o] | 10. | Clinical | 95 


but was sent home because of vomiting. He lay 
about the house for three days, and was then 
admitted directly to the hospital. Past history 
and physical examination, except as noted, were 
negative for abnormalities. Hemoglobin was 7 gm. 
per cent, and the stools were tarry. A gastro- 
intestinal series revealed markedly increased 
motility of the duodenal cap and clover-leaf 
deformity with a niche on the posterior wall. 
(Fig. 2.) The patient was transfused and placed 
on a bland diet, with antispasmodics, sedatives 
and antacids. He was discharged in two weeks, 
to be continued at home on a strict diet with 
medications. 

In the next three years he had to be rehospital- 
ized six times for further ulcer therapy. Usually 
the severe pain required Demerol® for control and 
recurred shortly after the patient returned home. 
During the most recent hospitalization, the mother 
stated that the patient had been vomiting almost 
continually for two weeks and had lost over 
15 pounds. This time he required initial parenteral 
fluid therapy, and roentgenograms revealed persist- 
ent duodenal ulcer with marked gastric distention 
and stenosis of the duodenum. Consideration 
was given seriously to surgical intervention, but 
instead another attempt was made at very strict 
medical treatment, and the patient responded 
to the point that he is again home, gaining 
weight. It is not yet clear whether surgery 
may become necessary in the future. This boy is 
very irresponsible and frequently in trouble with 
the police and his school authorities; however 
formal psychiatric help has not been available 
as yet. 


COMMENTS 


Table 11 represents an effort to evaluate the 
scope of the peptic ulcer problem as it con- 
cerns the population through the age of sixteen 
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Fic. 2. Thirteen year old white boy, Case tv. Arrow 
indicates active, penetrating ulcer. 


years. Only inferential evidence is available. 
Schmidt [32] found thirty-seven ulcers in the 
course of 3,824 autopsies, an incidence of 
1.2 per cent in infants and children dying 
before the end of their sixteenth year. Theile 
[37] reported on a series of 248 ulcers, but 
even an estimation of incidence is not available 
in his paper. Berglund [4] found nineteen 
ulcers in 1,323 postmortem examinations in 
Stockholm, and Dietrich [12] reported 134 
ulcers in 8,534 autopsies elsewhere. Proctor 
[29] reviewed records of over 10,000 cases of 
ulcer, in which he found only three were in 
children. However, he made the significant 
observation that forty-two of 2,000 adults 
with ulcers had typical symptoms dating back 
to childhood. Alexander [1], in roentgeno- 
graphic examinations of 154 children with 
atypical abdominal pain, found 20 per cent 
had ulcers. In a study of ninety-five children 
with chronic (three years or more), vague, 
abdominal pain, Wood et al. [40] reported 
that 10 per cent showed ulcers on roentgeno- 
gram. Some years ago Tudor [38] was able to 
collect a grand total of 481 cases of ulcer in 
children reported in medical literature. A few 
more cases have been reported each year since 
then [13-16,21,27,30]. 


PATHOLOGIC PHYSIOLOGY 


As regards the pathologic physiology of the 
pediatric peptic ulcer, almost all writers are in 
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agreement that two principal varieties exist: 
the acute and chronic forms [20,34]. Acute 
ulcers are most commonly encountered in the 
first six months of life, all too often only at 
autopsy, for in this form they are prone to be 
associated with either early perforation or 
exsanguinating hemorrhage. Chronic ulcers 
occur chiefly in children two through sixteen 
years of age. Here, as in the adult, the ulcer 
appears to be the product of an abnormal 
physiology in which the upper intestinal 
mucosa fails to withstand destructive action 
of the acid gastric juice in which it is con- 
tinuously bathed. Peptic ulcer is a penetrative 
process, beginning in the mucosa, gradually 
extending through the muscularis mucosa into 
the muscularis propria and in some cases per- 
forating through the wall or eroding into blood 
vessels. Regenerative activity is present con- 
tinually, and may lead at any time to healing 
of the ulcer, especially if the latter be protected 
from peptic activity for a few days or weeks. 
Chronic peptic ulcer is found only in those 
parts of the digestive tract exposed to the 
action of acid gastric juice: the lower part of 
the esophagus, the stomach and upper part 
of the duodenum, or in the small bowel adjacent 
to a patent gastroenterostomy or a Meckel’s 
diverticulum containing ectopic gastric glands. 
It occurs only in patients whose gastric glands 
are able to secrete acid, both those with a low 
as well as high secretory rate. 

Psychogenic disturbances may be of great 
importance when there is frequently a chrono- 
logic parallelism between the onset or recur- 
rence of ulcer and untoward emotional re- 
actions. Prolonged emotional turmoil involving 
anxiety, guilt, resentment, conflict or hostility 
has been shown to produce vascular engorge- 
ment, increasing secretory and motor activity 
of the stomach, and increased susceptibility 
of its mucosa to injury. 


RADIOLOGIC CRITERIA 


Because ulcer symptomatology in children 
is so atypical, recourse to roentgenogram for 
confirmation of diagnosis is vital. Alexander [1] 
has summarized the salient features of fluoro- 
scopic technics, and described the roentgeno- 
graphic appearance of the lesion. His criteria 
for diagnosis of a pediatric peptic ulcer include 
the presence of an ulcer crater, associated with 
irritability of the duodenal bulb. He mentions 
that rarely does one see hourglass, clover-leaf 
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or pine-tree deformities. Irritability of the cap 
and intermittent pylorospasm are the promi- 
nent features. He adds that the niche is often 
hard to demonstrate due to hyperirritability 
of the bulb, which throws off barium rapidly. 
However persistent, careful efforts to demon- 
strate the crater are usually rewarded by its 
appearance, which remains essential to the 
diagnosis. 


MEDICAL MANAGEMENT 


Medical management of the chronic type 
of ulcer in children requires a good working 
knowledge of the details of the pathologic 
physiology as reviewed previously. It may be 
anticipated that as investigative work on ulcer 
etiologic mechanisms proceeds, a better under- 
standing will develop, particularly as to what 
factors lower the local cellular resistance of 
those most susceptible areas of the upper 
gastrointestinal tract. Until that phase of the 
problem is known, successful medical manage- 
ment will depend upon special attention to 
other aspects of this abnormal physiology. 

It was noted that: “psychogenic disturb- 
ances may be of great importance.” Those 
concerned with medical management of these 
young patients will do well to heed the studies 
of Chapman et al. [9], Girdany [14] and 
Mirsky [25]. These writers have all discussed 
the psychologic component in peptic ulcer 
etiology. Although their case material was 
small, there was agreement that in general 
children harboring ulcers have inner conflicts 
resulting from unmet needs for affection, 
security and love, coupled with difficulties in 
asserting many hostile feelings. It is obvious 
that such psychologic factors are only one 
component of the ulcerogenic mechanism, but 
prevention of recurrences and chronicity may 
well depend upon closer attention to this 
important aspect. 

In general, then, medical management is 
directed toward enhancement of mucosal re- 
sistance by avoidance of those factors known 
to interfere with the protective coating of the 
mucous barrier. Nothing is known that can 
be done to strengthen the natural defense 
provided by the neutralizing effect of mucoid- 
alkaline secretions of Brunner’s glands, pan- 
creatic juice, bile and succus entericus against 
aggressive action of acid. Treatment in general 
follows the lines of frequent small feedings of 
milk and cream which provoke little acid and 


help to buffer gastric acidity, provide protein, 
leave little residue, and are convenient in these 
small patients. Administration of antacids 
should usually be in liquid form. Their action 
is prolonged by the motor depressant effects 
of anticholinergic drugs. Activity of the vagus 
mechanism is depressed by attention to such 
central measures as rest, psychotherapy and 
sedatives in extreme cases, and by the adjunc- 
tive use of belladonna, atropine and like medi- 
cations, which have an effect on the neuro- 
effector end organ. 

Initial schedule calls for hourly feedings of 
whole milk during waking hours, 1 to 5 ounces 
depending upon the age and weight of the 
child. Prune juice may be added to regulate 
the bowels. Every hour on the half hour, one 
to two teaspoonsful of liquid, nonabsorbable 
antacids are administered. Mild daytime 
sedation is used. If weight regulation is also 
a problem, the feedings may be supplemented, 
either by adding Sustagen® or substituting 
skimmed milk for whole milk. This program, 
supplemented by proper doses of minerals and 
vitamins, is continued from two to six weeks. 
At the institution of the diet, anticholinergic 
drugs are pushed to the physiologic limit, as 
evidenced by mild blurring of vision and dry- 
ness of the mouth [37]. 

A graduated advance in the dietary schedule 
is then performed over a period of from six to 
eight weeks, utilizing prepared baby foods, 
creamed soups, custards and the like. At six 
weeks chicken or fish is allowed. At nine weeks 
meat is added, and the amount of milk is 
tapered off. At this time another gastro-in- 
testinal series is undertaken. 


SURGICAL CONSIDERATIONS 


Surgical intervention for peptic ulcer in chil- 
dren retains much the same indications as in 
the adult. There is fairly good agreement that 
uncontrollable hemorrhage and _ perforation 
must be handled surgically. An excellent dis- 
cussion of these complications appears in the 
paper by McAleese and Sieber [33]. When one 
comes to obstruction and/or intractability, 
however, there is a growing controversy re- 
garding the indications for and type of surgery. 
Originally, posterior gastroenterostomy was 
considered the treatment of choice [78]. Now, 
an increasing number of surgeons are becoming 
aware of the shortcomings of this procedure. 
A limited review of pertinent literature reveals 
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reports of at least twenty-five instances in 
which this procedure eventually led to develop- 
ment of stomal ulceration, necessitating further 
surgery, usually subtotal gastric resection 
[7,8,16,23,39]. Apparently, children are no 
more immune to the dangers of postoperative 
gastrojejunal ulcer than are adults. The ra- 
tionale of “‘modern” surgical procedures used 
in the treatment of chronic peptic ulcer is 
reduction in secretion of acid-pepsin to a level 
below that required for ulcer production, by 
removal of acid-pepsin secreting glands or 
sources of their stimulation. Avoidance of this 
rational surgical technic in children in the past 
has apparently rested upon the rather tenuous 
and unproved fear that extensive gastric 
resection would be subsequently detrimental 
to further physical growth of the child. How- 
ever, as Green and Hendren [76] have said: 
“There have been no demonstrable (untoward) 
effects to date on the subsequent normal 
growth and development of the few children 
undergoing subtotal gastric resection so far 
reported.” 

In this connection the case reported by 
Neilson [28] is of extreme interest. He had the 
opportunity to perform gastrectomy upon one 
of two twins. At present seven year follow-up 
study is possible [6]. “Both girls, who are now 
ten years of age, are rarely ill. They eat and 
do the same things. There is nothing remark- 
able about their examinations except that the 
patient always has a very definite epigastric 
tympany as compared with her sister. Both 
are asymptomatic.” 

One of the most ardent spokesmen for use of 
subtotal gastrectomy in children has been 
Cameron, who says: “‘extensive gastric resec- 
tion for duodenal ulcer of childhood has the 
same advantage over gastroenterostomy as it 
does in adults, and there are no objectionable 
features to it which are due to age alone” [7]. 
On the other hand, Cameron has compiled 
twenty-one instances of serious postoperative 
complications in and about gastroenterostomy 
stomas created in infants and children [8]. To 
his list may be added two mentioned by White 
and Dennison [39], one by McAleese and Sieber 
[33], one by Monchet and Gautier [26] and 
others by Strode [35], Michaélsson [24], Ramos 
et al. [30] and Marshall [23]. Certainly the 
matter warrants further clinical investigation, 
or better, experimental laboratory study. 

Much of the present confusion over the 


optimum medical and surgical management 
of the peptic ulcer occurring prior to the six- 
teenth year of life might be overcome by the 
study of larger series of children so afflicted. 
Conservative management includes the meas- 
ures successfully employed in adults. 

In general fewer complications, severe enough 
to necessitate surgery, develop in children than 
in adults. However in those isolated, intractable 
cases in which surgical intervention becomes 
necessary, serious doubt arises whether the 
long-advocated gastroenterostomy deserves its 
established position. This paper cites twenty- 
nine specific examples of complication follow- 
ing posterior gastroenterostomy. The question 
is raised, therefore, whether subtotal gastrec- 
tomy, which to date has produced no reported 
untoward effects upon the growing child, may 
not be the more rational surgical procedure. 
Certainly the matter deserves further con- 
sideration in terms of laboratory and clinical 
investigation. 


SUMMARY 


1. In a community of approximately 75,000 
with an urban population of 33,000 persons, 
fifty-five instances of peptic ulcer in children 
to age sixteen were demonstrated roentgeno- 
graphically in an arbitrarily-selected five-year 
period. 

2. Average age of these patients with ulcers 
was eight years, nine months, and there was 
no significant difference due to sex. 

3. Commonest symptom was atypical ab- 
dominal pain of three to four weeks’ duration, 
often accompanied by vomiting, less often by 
nausea or diarrhea, and characteristically un- 
relieved by food intake. 

4. Symptomatically these ulcers usually 
responded promptly to bland diet, frequent 
administration of milk and cream and the use 
of appropriate doses of anticholinergics and 
alkali. 

5. It is believed that sounder healing and a 
lower recurrence rate might have resulted 
from closer attention by the physician to the 
psychologic factor in the poorly understood 
ulcerogenic mechanism. 

6. Review of pertinent surgical literature 
reveals evidence that gastroenterostomy in the 
treatment of peptic ulcer in children is not 
a rational procedure. Subtotal gastrectomy, 
while theoretically more beneficial, has had 
inadequate clinical trial. 
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MODERN OPERATIVE TECHNICS 


Technic of Long Bypass Graft for Segmental 


Femoral Artery Occlusion 


EuGeNE L. LowEnsBere, M.D., Norfolk, Virginia 


5 pee long bypass graft extends from the 
common femoral artery to the popliteal 
or posterior tibial artery. Such a graft is indi- 
cated for segmental occlusion of the superficial 
femoral artery when disabling claudication 
exists. The entire femoral artery is bypassed. 

A lumbar sympathectomy is_ performed 
either a week prior to or immediately prior to 
the grafting procedure. I believe the sympa- 
thectomy dilates the small peripheral vessels, 
thereby increasing the outflow pattern and 
enhancing the possibility of a successful graft. 
One is happy also that a sympathectomy has 
already been performed should the grafting 
procedure fail to restore pedal pulses; for the 
patient will at least derive some benefit from 
his operation. And should there be a late 
occlusion of the graft, the sympathectomy will 
protect the limb from immediate ischemia until 
the collateral circulation, diminished as a result 
of the bypass, can once again develop. 

For a supragenu graft, a longitudinal inci- 
sion is made along the mesial side of the leg 
just above the knee anterior to the sartorius 
muscle. For an infragenu graft to the posterior 
tibial artery the incision is made just below 
the knee parallel to the lower border of the 
tibia [7]. 

Reported herein is my technic for grafts 
from the common femoral to the popliteal 
artery in the center of the popliteal space. 
Arteriograms of patients selected for such genu 
grafts reveal occlusion of the superficial femoral 
artery, narrowing or occlusion of the upper 
popliteal artery and a patent and good-sized 
lower popliteal and posterior tibial artery. 
(Fig. 1.) 
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TECHNIC 


Position of Patient. The patient is placed in 
the lateral position with the affected limb 
straight and uppermost and the opposite limb 
under and flexed. The chest and the unaffected 
limb are secured to the operating table with 
adhesive straps so that the table can be tilted 
to the right or left at will. Pillows are placed 
between the limbs. Drapes exclude the pillow 
and the under leg. (Fig. 2.) 

Exposure of Lower Popliteal Artery. The 
surgeon stands behind the patient and the 
table is tilted to the opposite side. An ‘‘S” 
shaped incision is made with the transverse 
part crossing the popliteal space. The deep 
fascia is incised. The posterior tibial nerve is 
retracted. The popliteal vein or veins are freed 
and retracted. Traction tape is placed around 
a suitable segment of popliteal artery. (Fig. 3.) 

Evaluation of the Outflow Pattern. The 
popliteal artery is palpated and the degree of 
atherosclerotic involvement observed. Exten- 
sive atherosclerotic involvement precludes 
grafting and the operating procedure has to 
be terminated. A No. 22 gage needle attached 
to a syringe is inserted into the lowest exposed 
area of the popliteal artery and the backflow 
of blood observed. A good backflow indicates 
a suitable runoff pattern. If backflow is some- 
what equivocal, I often insert a No. 18 gage 
thin-walled B-D needle into the artery after 
first applying a purse string suture using 
No. 4-0 arterial silk. A 50 gage polyethylene 
catheter is then passed through the needle 
into the artery and the needle removed. The 
PE-50 tube is tied in place by means of the 
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Fic. 1. Arteriogram of a femoral artery segmental 
occlusion suitable for a groin to genu bypass graft by 
technic described. 


purse-string suture. Regional heparinization 
is then continued throughout the grafting 
procedure. Three cc. of heparin solution 
(50 mg. in 500 cc. of 5 per cent glucose in 
water) are injected peripherally through the 
PE-50 tubing every five minutes. When regional 
heparinization is not instituted, I inject 20 mg. 
(2 cc.) of concentrated heparin solution into 
the popliteal artery through the needle used 
to evaluate backflow. 
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Fic. 2. Position of patient on the table for groin to genu 
bypass graft. 
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Fic. 3. Exposure of the popliteal artery in center of the 
popliteal space. 


Exposure of Femoral Artery in the Groin. 
The operator stands in front of patient. The 
table is tilted back. A vertical incision is made 
beginning several inches above the crease in 
the groin and extending downward. Common 
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Fic. 4. Exposure of femoral artery in the groin. 


femoral, superficial femoral and femoral pro- 
funda arteries are isolated with tapes. (Fig. 4.) 

Local Heparinization. Twenty mg. of con- 
centrated heparin solution is injected into the 
common femoral artery just prior to placing 
occlusive clamps; or a polyethylene catheter is 
inserted into the highest exposed area of the 
common femoral artery and regional heparini- 
zation now instituted above as well as below. 

Performance of Upper Anastomosis. A suit- 
able graft is selected. At present we are using 
the woven crimped Teflon® grafts (Edwards- 
Tapp), 3 inch in diameter, for femoral artery 
bypass grafts. The upper end of the graft is 
beveled to form a 2 cm. cap. The upper femoral 
artery is occluded with a Poppen clamp, the 
superficial femoral artery and femoral profunda 
with bulldog clamps or tapes. A 2 cm. incision 
is made into the anterior wall of the common 
femoral artery down to atheromatous intima. 
The atheromatous intima is dissected out and 
excised. (Endarterectomy is omitted if athero- 
sclerotic involvement is not extensive.) The 
upper anastomosis is performed using two 
No. 4-0 arterial silk sutures, beginning pos- 
teriorly and continuing around anteriorly clock- 
wise and counterclockwise. (Fig. 5.) 

Testing of Upper Anastomosis. The upper 
occlusive clamp is momentarily released while 
the fingers occlude the graft just below the 
anastomosis. If significant bleeding occurs at 
the anastomotic line, the occlusive clamp is 
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Fic. 5. Completion of the upper anastomosis. 


again tightened and additional mattress sutures 
are placed to correct the defects. The upper 
occlusive clamp is again momentarily opened 
to allow a gush of blood to pass through the 
graft to accomplish some preclotting. A long 
suction tube is at once passed up the graft to 
aspirate all blood to prevent any intraluminal 
clotting. For similar reasons the graft is then 
flushed out with saline solution. 

Pull-through of Graft. I have devised a 
simple instrument which facilitates the pull- 
through technic of long bypass grafts [2]. The 
instrument is 29 inches long and has a diameter 
of %¢ of an inch. Its shaft is made of RT-12 
stainless steel flexible tubing. The ends of the 
instrument are made of solid brass and are 
conical in shape. (Fig. 6.) The proposed path 
for the graft is extensively tunneled digitally 
at the common femoral and popliteal areas. 
I prefer to place the graft deep under the 
fascia and through Hunter’s canal. The special 
sound is passed from above downward through 
the incision in the groin and into the popliteal 
space. Should any difficulty be experienced 
in passing the sound to the back of the knee, 
an additional incision is made along the mesial 
side of the thigh just above the knee and the 
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Fic. 6. The sound I use which greatly facilitates the 
pull-through of the long bypass graft. 


lower end of the sound pulled out and rein- 
serted downward. The anterior wall of the 
lower end of the graft is marked with a fine 
suture of No. 4-0 silk to detect any twisting. 
The lower end of the graft is tied to the sound 
and pulled through the leg. (Fig. 7.) The graft 
is now pulled back and forth through its long 
tunnel a number of times in order to widen 
the tunnel and*to completely free the graft 
and obviate any twisting. 

Completion of Lower Anastomosis. (Fig. 8.) 
The lower end of the graft is fashioned after 
the method of Kunlin [3]. A 2 cm. incision is 
made along its posterior wall and each flap is 
pared until the end forms a conical cap. The 
popliteal artery is occluded above and below 
with bulldog clamps. Care is taken not to 
injure any collateral vessels. Arterial branches 
leaving the area selected for the anastomosis 
are temporarily occluded with rubber bands. 
The occluded segment should be at least 3 cm. 
long. A 2 cm. incision is then made in the 
selected area of the popliteal artery down to 
the atheromatous intima. The atheromatous 
intima is freed and removed by endarterec- 
tomy technic. The cut edge of the intima 
is stitched peripherally with one or two 
mattress No. 4-0 arterial sutures with knots 
on the outside of the artery. If the popliteal 
artery lumen is small, it may be gently dilated 


GRAFT 
ATTACHED To 
FEMORAL 
ARTERY. 


INCISION # 1. 


Fic. 7. Pull-through of the graft using my special sound . 
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Fic. 8. Completion of the lower anastomosis. 
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Fic. 9. Completed long bypass graft (common femoral 
to lower popliteal). 


by the passage of Bakes’ dilators (2, 3 and 
4 mm.). The lower anastomosis is begun, end 
to side, again using two No. 4-0 arterial silk 
sutures begun posteriorly and continued around 
anteriorly clockwise and counterclockwise. 
The posterior suture is continued around the 
lower end of the anastomosis and along the 
anterior anastomosis to meet the opposite 
suture. A 3 mm. gap in the anterior anasto- 
mosis is left until the following steps are taken. 
The lowest occlusive clamp on the popliteal 
artery is momentarily loosened to permit a 
brief backflow of blood and extrusion of 
peripheral clots. The uppermost occlusive 
clamp on the common femoral artery is 
momentarily released several times while 
holding open the gap in the anterior popliteal 
anastomosis until a good flow of clot-free blood 
is obtained from above. The gap in the anterior 
popliteal anastomosis is now rapidly closed 
by suture. A No. 22 gage needle attached to 
a 20 cc. syringe is inserted into the lumen of 
the graft and the graft distended with saline 
solution. The peripheral occlusive clamp on 
the popliteal artery and the upper occlusive 
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clamp on the common femoral artery are re- 
moved in quick succession and the graft allowed 
to function. A moist sponge is placed in the 
popliteal wound and left in situ until any 
leakage from the lower anastomosis ceases. 
Papaverine hydrochloride solution (2.5 per 
cent solution) is injected into the adventitia of 
the distal popliteal to lessen spasm. All remain- 
ing clamps, tapes and rubber bands are 
removed. 

Closure of Wounds. If regional hepariniza- 
tion has been used, it is now discontinued by 
removal of the polyethylene catheter. Both 
wounds are closed without drainage using 
No. 2-0 chromic sutures for the deep fascia, 
plain catgut for the subcutaneous fat, and 
silk for the skin. The bypass graft accomplished 
by the operation herein described is shown in 
Figure 9. 

Postoperative Anticoagulant Therapy. As a 
rule, immediate postoperative anticoagulant 
therapy is avoided lest a hematoma develop 
in the retroperitoneal space (lumbar sympa- 
thectomy incision) or in the leg. Anticoagu- 
lation therapy is begun late on the first post- 
operative day with an initial dose of 20 to 
25 mg. of Coumadin® Sodium. The patient 
is continued on anticoagulant therapy (Cou- 
madin) throughout his hospital stay and, 
whenever practical, is kept on anticoagulant 
therapy the rest of his life. Prothrombin checks 
are made every two to three weeks. The patient 
is furnished with a written description of signs 
of overdosage. 

I am not sure that perennial anticoagulant 
therapy has prevented late graft failure, but 
it seems definitely to have protected these 
atherosclerotic patients from other cardio- 
vascular accidents. 


COMMENTS 


In properly selected patients, the early 
results of such long bypass grafts are good. 
In the vast majority of patients, pedal pulses 
are restored and the patient’s cardinal symp- 
tom, claudication, is corrected. Small areas 
of ischemic ulceration can be made to heal, 
threatened gangrene can occasionally be ar- 
rested and conservative amputations success- 
fully performed. The long term results of by- 
pass grafts leave much to be desired. Within 
nine months to three years, approximately 
50 per cent of the grafts have occluded. This 
seems to be true whether one uses autogenous 
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veins, banked homologous arteries or synthetic 
material for the graft. Fortunately the occlu- 
sion of the graft does not, as a rule, precipitate 
acute ischemic manifestations. The patient 
simply returns to his pregrafting state, having 
enjoyed one to several years of complete 
rehabilitation. 

I performed my first grafts in 1951. I have 
followed the national trend concerning material 
used in grafts. My first grafts were autogenous, 
using the long saphenous vein, after the method 
of Kunlin [3]. In 1953, we had a well organized 
blood vessel bank, and for five years my grafts 
were homologous. Since 1958, I have used the 
woven Edwards-Tapp crimped teflon grafts. 
I select an oversized graft (three-eighths inch 
for femoral artery grafts) so as to allow for 
reduction in size of the lumen by formation of 
the pseudointima. The woven Edwards-Tapp 


crimped Teflon graft fashions well, frays very 
little and requires practically no preclotting. 
Early results in the use of Teflon grafts have 
been good. 

The lateral position for long bypass grafts 
in the leg affords excellent exposure of both 
the groin and popliteal incisions. My special 
sound greatly facilitates passing the graft 
from the upper to the lower incision. 
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New Biopsy Needle Treatment 
of Lymphedema 


H. I. BIEGELEISEN, M.D., New York, N. Y. 


pes has existed for a long time a great 
need for an effective treatment of lymph- 
edema. It is the purpose of this paper to out- 
line and evaluate a new treatment for this 
chronic disorder. 


PATHOGENESIS 


The term lymphedema describes only the 
first stage of this condition. Since the end 
stage is fibrosis, the condition could be more 
properly termed “‘fibrolymphedema.” This 
picture is generally well known, but what has 
not been properly appreciated is the per- 
sistent infection which usually pervades these 
tissues. 

The epithelial, venous and lymphatic sys- 
tems are closely related. Infection starting in 
any of these systems may ultimately affect all 
three so, whereas lymphedema has a multiple 
origin, the end result is usually the same 
chronically infected lesion. Another way of 
looking at it is to think of lymphedema as a 
type of chronic lymphangitis. 

It is interesting to reflect on the various 
modes of origin for this disease. The condition 
may arise from lymphatic obstruction, phle- 
bitis, skin wounds and various types of trauma. 
In filariasis the lymphatics are attacked di- 
rectly by the parasite. This produces central 
as well as peripheral lymph stasis. In Milroy’s 
disease and congenital lymphangiectatic edema, 
lymph stasis is produced as a result of abnormal 
development of the lymphatic vascular system. 

Varicose ulcer or varicose phlebitis is often 
the starting point of lymphedema as is the 
deep phlebitis following childbirth or surgery. 
What has not been clear to many observers 
is the unusual lapse of time that may ensue 
between the predisposing conditions and the 
ultimate picture of fibrous lymphedema. This 
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is the most bizarre and frequently overlooked 
sequence in this condition. It is clear that 
indolent infection often persists for many years 
in the lymphatic channels before finally 
eventuating in the common clinical picture. 

If any further evidence were needed of the 
persistent infection that is present in these 
tissues, it would be found in the periodic 
flare-ups which represent relapses of acute or 
subacute lymphangitis in this disease. Occur- 
ring at odd intervals of months or years these 
episodes of local inflammation resembling cellu- 
litis are accompanied by varying grades of 
fever and malaise. They are a characteristic 
of the disease but are usually self limited and 
should cause no concern. 

There has been much speculation as to the 
pathologic mechanism in lymphedema. It 
seems that if infection in the lymphatic blood 
vessels is not present at the outset, it often 
develops subsequently. Apparently the lymph 
block produces an almost ideal culture medium 
for the growth of pathogenic organisms. The 
attempt of the tissues to seal off the infection 
by the growth of connective tissue is self 
defeating. The fibrosis chokes off most of the 
circulation in the area. A cross section of a 
typical case as shown in Figures 1A and 1B 
illustrates this. Fibrous tissue is the predomi- 
nant feature of the section shown under high 
power microscopy. 

The characteristic brown color found in 
lymphedema is due to decomposed red blood 
cells which are dispersed throughout the tissues. 
Another characteristic is the peculiar nature 
of the fibrous tissue which often exhibits 
mucoid degeneration and branching forms of 
connective tissue cells. All these elements are 
soaked in lymph juice because the only avenue 
of escape for this fluid is blocked by the 
pathologic process. Since the lymph flow is an 


Fic. 1. A, low power magnification of spiral cutting extracted with biopsy needle from 
leg with lymphedema. Note preservation of tissue layers. B, high power magnification 
of same area (X 450). Note fibrosis. Dense tissue is easily cored out by biopsy needle. 
(From: BrecEveisen, H. I. Am. J. Surg. 94: 678, 1957 [4].) 


end circulation, this blocking is unavoidable 
and is the core of the problem. 

Clinically, lymphedema of the legs rarely 
shows on the surface the extent of the damage 
which is present beneath the skin. As anyone 
will attest who has cut or injected these tissues, 
their hardness is surprising. The density of 
the strangulated tissue will vary with its age 
but in the fully developed case, it may be 
compared with mature scar tissue or even 
cartilage. Often calcification or actual bone 
structure develops [z] to further confound the 
picture. It must be noted that while surface 
pigmentation may appear to outline the extent 
of the tissue alternation, usually the densely 
involved subcutaneous infiltration may extend 
over a far greater area than the pigmentation 
indicates. In thickness the sclerotic process 
may extend down to and include the fascia 
overlying the muscles. It is small wonder in- 
deed that lymphedema constitutes the most 
formidable challenge to effective therapy that 
nature has devised. The ineffectiveness of pre- 
vious treatment methods amply confirms this 
observation. 


SURGERY 


The attack on lymphedema in the past has 
been mainly surgical. Kondoleon devised his 
operation in 1912 but soon came to the con- 
clusion that his technic failed in cases of 
lymphedema of long standing. Manifold have 
been the ingenuities that have been attempted 
to re-establish lymphatic circulation in this 
obstructive disorder. Thus Southey’s tubes 
and the implantation of silk threads, for 
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example, are some of the measures which have 
been employed for this purpose. 

We have used a modified Kondoleon pro- 
cedure in special cases with favorable results. 
Where circular constriction complicates the 
already impoverished circulation, the pro- 
cedure is of value. Even when this annular 
constriction reaches a stage of hourglass 
deformity, the technic may be attempted. 

Essentially the operation consists of a linear 
incision over the lymphedema area on either 
one or both sides of the leg. This is sometimes 
carried out from the knee to the ankle. Imme- 
diately the tissues spread open as the con- 
striction is cut. It is usually unnecessary to 
excise a strip of tissue as Kondoleon originally 
advised. The next step is to implant full thick- 
ness, oversized pinch grafts into the gaping 
incision. This technic will often heal trouble- 
some ulcers in these special cases. (Figs. 2A 
and B.) 

More massive technics, such as the fairly 
recent one described by Pratt [2] are often 
foredoomed to failure. It is virtually impos- 
sible in these more radical procedures to excise 
all of the infection. This fact coupled with the 
paucity of circulation which exists ultimately 
defeats major attempts to rebuild the epithelial 
tissues in these patients. In our experience, 
relapse is almost inevitable and with it the 
pre-existing ulcerations. Surgery succeeds only 
in localized lymphedemas or constriction of the 
legs as outlined above. Massive skin grafting 
or surgical attempts to re-establish the lym- 
phatic circulation have usually failed. 

This leaves a vast area of lymphatic dis- 
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Fic. 2. A, modified Kondoleon operatio 


turbances for which there has been practically 
no treatment. With the added burden of ulcer- 
ation, sufferers from this condition have been 
the despair of clinics for chronic diseases 
throughout the world. 


INJECTION TECHNIC 


We outlined our original injection method [3] 
in 1936 in which we used large bore needles, 
13 to 17 gauge, to penetrate the lymph area 
or go beneath it and simultaneously flood it 
with physiologic solutions. This treatment has 
been the mainstay of our attack on lymph- 
edema. It has stood the test of time but has 
its limitations. 

New Biopsy Needle. It became obvious as 


Fic. 3. Photo shows Vim auger needle (Biegeleisen) in 
three parts: Top, outer cannula; middle, cutting needle 


with cutting threads and guiding threads; bottom, 
obturator. 
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n for “lymph leg” with ulceration. 


Note linear incision which gapes and has been left open. Ulcer has been 
excised. Wound filled with large, full thickness pinch grafts to permit seepage. 
B, end result. Note depressed scar. Compare with Figure 7. 


experience with the injection technic increased 
that there was a group of cases in which sub- 
cutaneous injections were not enough. In these 
patients the strangulated tissues were either 
so widespread or so dense that the simple act 
of piercing and infiltrating was only palliative. 
We began to think in terms of actually coring 
out or removing segments of solidified tissue. 
It was believed at the time that this process of 
small scale excisions would help to develop 
anastomoses between the superficial and deep 
lymphatic systems. We, thereupon, after con- 
siderable experimentation developed an in- 
strument to secure cleanly cut specimens every 
time it was used. Previous biopsy needles 
failed completely to penetrate and remove 
sections in these hard, indurated tissues. 

The perfected instrument which was devel- 
oped to meet this special need eventually found 
another use as a general biopsy needle [4]. 

As noted in Figure 3, the needle* is made up 
of three parts: the outer cannula, the obturator 
and the cutting needle. 

The cutting needle is unique because its tip 
is composed of a specially designed, spiral, 
screwlike cutting thread. The point of this 
threaded needle is sharpened at the tip for 
easy entry into the tissues. The upper end 
contains another thread topped by a knurled 


*Vim Biegeleisen Needle. Surgical Products Divi- 
sion, American Cyanamid Corporation. 


at 
= 
i 
| 
A | 
1 


Biopsy Treatment of Lymphedema 


Fic. 4. A, note obturator and cannula assembled and ready for skin entry. 
B, the 13 gauge obturator with cannula is advanced through the skin so that 
the tip is adjacent to lymphedema area. C, cutting needle is inserted into tissue 
to be cut. D, screwing the cutting needle into the tissue. Note left hand 
pressing spring clip against upper feeding threads. 


grip. The upper spiral is fashioned to control 
the feeding of the needle as it is advanced 
inside the cannula into the tissues. 

The obturator and outer cannula are of the 
usual type except for a spring clip which is 
fastened to the cannula so as to engage the 
guiding threads of the cutting needle. Figures 
4 and 5 show in serial sequence the actual 
steps taken in using this instrument. 

The technic is as follows: The cannula and 
obturator, which are 13 gauge when assembled, 
present a smooth cutting edge as in any needle 
assembly. After preliminary local anesthetiza- 
tion these two units are inserted through the 
skin up to and partially into the hardened 
lymphedema area. (Figs. 4A and 4B.) Now 
the obturator is removed and in its place the 
cutting needle is inserted down to the end. 


(Fig. 4C.) At this point the tip of the cutting 
needle is adjacent to the tissues which are to 
be cored out. 

With one hand the needle is screwed into 
the tissues while with the other the spring clip 
is engaged with the upper feeding threads. 
(Fig. 4D.) The length of the specimen to be 
removed will depend upon the depth to which 
the tip of the cutting needle is rotated. One 
can thus measure the length of the spirally cut 
specimen. Up to seven eights of an inch can 
be removed at a time. Figure 5A shows the 
cutting needle turned down to its maximum 
depth. 

To detach the specimen, the outer cannula 
is pushed deeper into the tissues past the tip 
of the cutting needle. (Fig. 5B.) This cleanly 
cuts off the spiral section of tissue. None of the 
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Fic. 5. A, shows cutting needle turned down to maximum depth. B, cutting the 
specimen. Obturator is advanced over tip of cutting needle. This cuts off spiral 
section of tissue. C, cutting needle removed with specimen of tissue in grooves. 
D, final step: Injection of normal saline solution. 


specimen can be left behind because the tissue 
is firmly caught within the spiral grooves of 
the cutting threads. (Fig. 6.) 

It is generally desirable to infiltrate the 
newly formed tissue channel with normal saline 
solution. This may be accomplished by remov- 
ing only the cutting needle containing the 
tissue section. (Fig. 5C.) A syringe containing 
the physiologic salt solution is next attached 


Fic. 6. Photograph shows spirally cut specimen of 
tissue in the grooves of the cutting needle. Length of 
specimen is 34 inch, Distal tip of specimen has been 
freed from groove, 


to the hub of the cannula and the fluid forced 
into the tissues. (Fig. 5D.) 

Sometimes an audible cracking sound may 
be heard as this injection is made. This is a 
good omen because it means that the glued 
and matted lymphedematous tissues have been 
cracked apart by the forceful injection thereby 
opening additional avenues of escape for the 
trapped lymph circulation and more pathways 
for the growth of collateral circulation. 

In this operation it is important to start the 
injection in the healthy skin adjacent to the 
area of lymphedema. The cutting needle must 
be pointed toward the tissues which are being 
treated. Care must be exercised not to pene- 
trate beyond the area of lymphedema. One 
must be certain that there is sufficient lymph- 
edema tissue present to withstand this treat- 
ment. Lymphedema occurring on the foot, 
for instance, does not develop sufficient thick- 
ness for this large scale treatment. 
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There is no indurated tissue that is too hard 
for this instrument. It will secure a specimen 
from any tissue that the needle can reach. Over 
the past four years this needle has been used in 
lymphedema with densities running from soft 
fibrous tissue to partially calcified areas. Im- 
provement has been obtained in all these types. 

This needle should not be employed in all 
cases of lymphedema. For the average local 
patch the older technic employing a 13 to 17 
gauge needle for infiltrating will often be suffi- 
cient. Only when we are dealing with a more 
stubborn type of lesion should the biopsy 
needle method be employed. It is interesting 
to speculate on what happens following this 
treatment method. 

There has been some evidence that injections 
of saline around the ring of old chronic ulcers 
are followed by the formation of new capillaries 
[5]. 
We showed in 1936 [3] that infiltration was 
followed by softening of the tissue and lighten- 
ing of the discoloration. It is evident that 
some elements of necrotic tissue are absorbed 
as a result of this treatment. New capillary 
and lymphatic channels probably grow in along 
the pathway made by the large bore needle and 
the injected fluid. Figure 7 shows the end result 
in a typical case. This compares favorably with 
the surgical result shown in Figure 2. 

It was stated previously that another name 
for lymphedema could probably be chronic 
lymphangitis. This is so because there is in- 
variably present a slowly growing often sub- 
clinical infection of low virulence. Whereas 
the nature of the organism has not been 
studied, it is clearly bacterial in origin. In 
other words we are dealing with infected tissue 
in every case of lymphedema. 

Understanding this, one must proceed with 
these methods of injection in a careful manner. 
The axiom to follow is that one must aim at 
securing a therapeutic result without stimu- 
lating the residual infection that these tissues 
harbor. 

Despite great care occasional adverse reac- 
tions may occur following treatment by injec- 
tion. Also, trauma, colds, digestive disorders, 
in fact, anything that lowers individual re- 
sistance may similarly precipitate a flare-up. 
If this occurs there is no cause for alarm. The 
reactions may range from slight reddening 
of the tissues to more widespread, acute inflam- 
mation, Corresponding rises in body tempera- 
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Fic. 7. A, lymphedema with ulceration before injection 
treatment. B, after treatment. Compare with Figure 2. 
(Bieceeisen, H. I. Primer of Sclerotherapy. New 
York, 1944. Froben Press.) 


ture with some malaise may be present. These 
minor relapses always subside with simple local 
measures. 

There is some tendency for the lymphedema 
process to advance during the flare-up. This 
is one of the methods by which these lesions 
spread. Without treatment many patients thus 
develop encircling lesions. These have been 
mentioned as being particularly recalcitrant. 

The treatment is continued at weekly or 
biweekly intervals until the lymphedema im- 
proves to a point wherein the method of injec- 
tion with the simple needle may be once again 
continued. 

Results. The results with this injection 
technic are often gratifying. It is not, however, 
a panacea. There are cases, especially with 
large ulcerations, in which the tissues have 
such poor resistance that this treatment is not 
well tolerated. Here recourse must be had to 
physiotherapy and milder measures until the 
legs are able to withstand injection methods. 

The progression of symptoms after treat- 
ment in favorable cases is typical. The patients 
state that the legs feel lighter and less painful. 
Ulcers begin to close and now a change takes 
place in the pathologic condition of these legs 
that was formerly thought to be irreversible. 
The brownish to black discoloration becomes 
lighter and often the patient draws attention 
to it. As mentioned previously this is probably 
due to the absorption of broken down red 
blood cells and their pigmentary debris. This 
parallels the improvement in circulation, 


A B 
791 


The tissues become softer and the skin over- 
lying thelymphedema becomes more normal 
in appearance. Crusts fall off and the leathery- 
like skin often becomes softer and more pliable. 
Whereas complete reversibility is usually im- 
possible, the improvement is often great 
enough to be wholly satisfactory. 


SUMMARY 


1. The perniciously chronic condition of 
lymphedema has long been a challenge to 
effective treatment. 

2. Surgery is successful for isolated periph- 
eral lesions but has not been effective where 
the condition is widespread. 

3. Our previous injection technic has been 
used successfully for many of the milder types 
of lymphedema. 

4. The need for a more radical and effective 
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injection method has stimulated the develop- 
ment of a new biopsy needle which cores out 
tissue sections. 

5. The biopsy needle method for treating 
stubborn cases of lymphedema of the legs has 
added a new tool to our armamentarium. 
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SURGICAL AND MEDICAL AIDS 


The Radiopaque Soft Rubber Surgical Drain 


W. S. Horcuxiss, M.p., Norfolk, Virginia 


HE soft rubber surgical drain described by 

Dr. Charles B. Penrose [1] seventy years 
ago has rendered long and valuable service to 
the medical profession. However, like any other 
foreign body used in surgery, it is subject to 
occasional complications. In this connection 
the following cases are briefly cited: 


CASE REPORTS 


Case. H. W., a forty-one year old white man, 
was admitted on the clinic service of the De Paul 
Hospital for the surgical phase of treatment for 
active pulmonary tuberculosis. The disease process 
involved the right upper lobe and the superior 
segment of the right lower lobe. The operative 
procedure recommended by the chest therapy 
board was a seven rib thoracoplasty to be carried 
out in two stages if feasible. Following the first 
stage of thoracoplasty, the wound became infected. 
At the close of the second stage a soft rubber tissue 
drain was placed in the subscapular space. The 
wound continued to discharge indefinitely in spite 
of all of the usual measures to clear the infection. 
At a subsequent operation a few months later, 
the forgotten and unsuspected drain was removed 
from the subscapular space; the infection was 
promptly brought under control. 


Case 11. T. A., a thirty-five year old white 
woman, had been under treatment elsewhere for 
a period of ten years for pulmonary tuberculosis. 
A pneumothorax in the left pleural cavity had 
been maintained for the entire period of time. 
All efforts to re-expand the lung had been un- 
successful. She then developed an empyema pocket 
localized in the upper half of the cavity in the left 
side of the chest. She was admitted to the clinic 
service of the Norfolk General Hospital for oblit- 
eration of this empyema pocket by modified 
thoracoplasty. This was done but the wound con- 
tinued to drain. Study of the sinus tract with 
x-ray film and using a radiopaque medium revealed 


a Penrose drain in the subscapular space. The 
drain was removed but additional surgery was 
necessary to clear up the infection. 


Case. F. M.,, a forty-six year old white man, 
had the upper section of his left lung surgically 
collapsed for pulmonary tuberculosis in 1948. The 
operation was lucite ball plombage in the extra- 
periosteal space. In 1953 infection developed 
around the spheres and their removal was required. 
For this procedure the patient returned to the 
nationally known medical center where the initial 
operation had been performed. The plombe was 
removed and an extensive thoracoplasty was sub- 
stituted. On his return to my care a few weeks later 
the incision had fully healed and apparently a good 
result had been achieved. Shortly thereafter the 
wound began to show signs of underlying fluid. 
Exploration revealed a soft rubber drain which 
was removed. The wound healed promptly and 
the patient remained well. A considerable amount 
of friendly persuasion was required to avert a 
lawsuit in this case. 


Even more frequent is the case of the missing 
drain. A drain is inserted during surgery. Later, 
after several changes of dressing and shortening 
of the drain, the wound is inspected and no 
drain is found. There is no record of its removal. 
Has it been withdrawn and not recorded? Has 
it fallen out unnoticed with the dressing? Or 
has it been lost within the wound? Delayed 
closure of the wound or prolonged low grade 
temperature elevation, under these circum- 
stances, lead to many anxious moments. It is 
difficult indeed to find an experienced surgeon 
who has not undergone one or more such 
distressing ordeals. 


MANAGEMENT OF SURGICAL DRAINS 


Every effort is made to teach our house 
officers the standard principles in handling 
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Fic. 1. Roentgenogram of forearm showing soft rubber 
drains with varying concentrations of barium sulfate: 


| 
Wall Barium Sulfate 
No. in Figure | Thickness (in.) (%) 
I 0.01 20 
2 0.02 33 
3 0.01 | oO 
4 0.01 20 
5 0.01 33 


surgical drains. When the drain is placed in 
the wound at surgery, a steel safety pin is 
inserted into the protruding portion. The 
drain may also be sutured to the skin. As the 
drain is shortened, the safety pin is replaced 
adjacent to the skin and the excess drain is 
cut away and discarded. A note made on the 
patient’s progress sheet is mandatory each 
time a drain-containing wound is inspected 
for any reason. This note must contain a 
specific reference to the status of the drain. 

Literally hundreds of these drains are used 
annually in every busy hospital. In spite of a 
constant campaign for the above principles, 
they are occasionally ignored. Our legal 
brethren have reaped a rich harvest therefrom. 

The following are contributory factors in the 
neglect of these important principles: 

First, no busy surgeon can possibly change 
every dressing and handle every drain on all 
of his cases. Even if he could find time to do 
this, it would deprive the house staff of valu- 
able experience in postoperative care. 

Second, no matter how well trained the 
house staff, it is practically impossible to ob- 
tain 100 per cent compliance with the rule 
that removal or shortening of a-drain always 
be noted in the patient’s record. : 

Third, difficulty in obtaining adequate house 
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staff, especially in the nonteaching institutions, 
has led to the increasing employment of foreign 
graduates. Many of these men are quite com- 
petent but in a few cases the language barrier 
makes it difficult to have all of our technics 
understood and carried out. 

Fourth, as the visiting staff and house staff 
find more of their time occupied with teaching 
rounds and conferences, there is a tendency 
to delegate duties to the lesser trained personnel 
such as the nurses. 

Fifth, increasing use of ancillary services 
such as x-ray treatment and physiotherapy 
leads to an occasional change of dressings in 
these departments by inadequately trained 
personnel. 


DEVELOPMENTAL WORK AND CLINICAL 
EXPERIENCE 


The above difficulties led the writer to search 
for a radiopaque soft rubber drain which 
could be used in surgery. In 1958 an attempt 
was made locally* to have steel filings incorpo- 
rated in soft rubber drains during their pro- 
duction. This met with little success and none 
of these drains were ever used on patients. 
Consideration was given to the incorporation 
in the drain of one or more of the radiopaque 
strands used in the well known surgical sponge 
[2]. This idea was discarded for two reasons: 
Technical advisors stated that this type of 
drain would be quite difficult and expensive to 
produce; and it was thought that a drain of 
uniform radiopacity would be preferable so 
that the presence of any part of it under the 
skin could be detected. 

In March 1949 the aid of one of the major 
rubber companies} in incorporating a radi- 
opaque medium into soft rubber was enlisted. 
This company was kind enough to provide 
samples of rubber tubing 0.01 to 0.02 inches 
thick containing from 20 to 33 per cent barium 
sulfate. (Fig. 1.) 

On April 18, 1959 the first of these drains 
was placed in the abdominal cavity of a patient 
undergoing cholecystectomy at the Norfolk 
General Hospital. (Fig. 2.) The other drains 
containing varying concentrations of barium 
sulfate were placed shortly thereafter in several 
other patients undergoing surgery. With this 
experience we learned that concentrations of 

* Tabet Manufacturing Co., Norfolk, Virginia. 


{ Research Division, Firestone Rubber Co., Akron, 
Ohio. 
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Radiopaque Rubber Surgical Drain 


Fic. 3. Drain containing 50 per cent barium sulfate in 
a case of suprapubic prostatectomy. 


to foreign bodies left in the patient after sur- 
gery. Soft rubber tissue drains fit in this cate- 
Fic. 2. Postoperative T tube cholangiogram. Soft  80ry- Claims arising from foreign bodies being 
rubber drain containing 33 per cent barium sulfate is left in the patient after surgery are very diffi- 
shown beneath the skin clips. cult to defend. The courts rule malpractice in 

a high percentage of these accidents. The use 
33 per cent barium sulfate or less in rubber did of a radiopaque drain will not prevent the loss 
not always provide good contrast shadows in of the drain in the wound. It will merely 
x-ray study of the abdomen in an obese patient. facilitate its early discovery, probably by the 
Drains were then obtained containing 50 to surgeon who placed it in the wound rather 
62 per cent barium sulfate. These consistently than by another surgeon consulted subse- 
provided good contrast shadows in the most quently. The difference in likelihood of legal 


obese patients. (Fig. 3.) action is obvious. 
It was noted that rubber containing 62 per 
cent barium sulfate was somewhat stiff. The SUMMARY AND CONCLUSIONS 
drains containing 50 per cent of the contrast A type of soft rubber tissue drain which is 


medium were considered optimum for general readily detectable by a standard x-ray study 
usage. Careful observation was made for any has been developed. The use of this product 
wound irritation in this clinical trial and none does not license the surgeon to relax in the 
occurred. least his professional vigilance in the care of 

Unknown to the author similar studies were any drain placed in a surgical wound. The 
being pursued by others who were working adoption and routine use of a drain of this 
with another major rubber company.* Reports _ type will reduce unnecessary morbidity and 
of their work are now in progress [3], describing possible mortality due to lost drains. The 
a drain whose radiopacity is derived largely nonradiopaque surgical drain should pass 
from the same compound. rapidly into obsolescence. The surgeon will 
thereby be spared many hours of needless 


LIABILITY EXPERIENCE OF INSURANCE 
worry and expensive litigation. 


COMPANIES 
Correspondence was initiated with various REFERENCES 
liability insurance companies. From this it 1. Penrose, C. B. Drainage in abdominal surgery. 
was learned that approximately 9 per cent of J. A. M. A., 14: 264, 1890. 


2. Lewison, E. F. A safe surgical sponge. Surg. Gynec. 


Obst., 69: 694, 1939. 
* Daval Rubber Co., Providence, Rhode Island. 3. Gants, W. A. Personal communication, 
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GeorcE E. Moore, M.D 


From the Roswell Park Memorial Institute, State of 
New York Department of Health, Buffalo, New York. 
O* great comfort to most bed-confined 

patients is the availability of fresh, cold 
water. Unfortunately, many patients are 
hindered from reaching out to the bedside 
table because of intravenous infusion apparatus 
or inlying catheters, and if the patient is con- 
valescing from recent surgery, movement may 
also be restricted by pain or fear of pain. 

Conventionally, a glass of water, often with 
a flimsy plastic drinking straw, is provided on 
the bedside stand. The top of the stand is 
almost always higher than the bed and is 
frequently several feet away. In addition, it 
may be shielded from the patient by protective 
bedrails. To sum up, the desirable but slippery, 
spillable, breakable target is well out of reach 
of the thirsty patient, and he is left to the 
mercy of the unfeeling signal light—if he can 
find it. 

Apart from its limited availability the un- 
desirable features of the ordinary drinking glass 
are its slipperiness, the ease with which its 
contents can be spilled by an unsteady single 
hand and the need to maneuver a drinking 
straw to the mouth without obstructing its 
lumen or spilling the water by tilting the glass. 
When the glass is inverted to serve as a cover 
for a water pitcher, obtaining a drink involves 
an even more complicated series of coordinated 
movements. (Incidentally, the pitcher may be 
far less clean than it is supposed to be [z].) The 
use of a bowl of water and ice chips involves 
equal hazards since the patient has to transport 
a spoonful of liquid a considerable distance 
while lying supine and, in some instances, 
without being able to turn his head. The de- 
pendence of the patient on nurses or aides for 
assistance is a critical problem in these days 
of personnel shortages. 
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Plastic ‘“‘Squeeze Bottles’”’ as Bedside 
Water Containers 


., Buffalo, New York 


Desirable features with regard to the water 
container used by the patient should include 
the following: (1) placeable in a position that 
the patient can see and reach without having 
to move more than one arm; (2) of a size and 
shape that can be gripped easily and firmly 
with one hand; (3) constructed to be unbreak- 
able and its contents unspillable; (4) usable 
with a noncollapsible tube which can be easily 
inserted between the lips, preferably designed 
so that water can be taken into the mouth 
without any need for suction or for accurate, 
firm closure around the tube; (5) provision for 
easy measurement of the volume of water 
consumed and for identifying each container 
as belonging to a specific patient; (6) low cost 
and (7) freedom from difficulties in cleaning, 
sterilization and storage. 

Essentially all of these requirements are 
fulfilled by the ordinary 250 or 400 ml. plastic 
wash bottles used in most chemical labora- 
tories. The only change that has to be made 
in such a bottle is that of cutting off the tip 
of the spout at an appropriate length. If the 
bottle is very small, however, the spout may 
be too narrow and will have to be replaced 
with a wider one. 

The bottle can be placed conveniently near 
the patient by suspending it in a washable 
cloth harness fastened to a bedrail or the edge 
of the pillow. Because of its original purpose, 
the bottle is designed to be grasped easily. 
Made of plastic, it is unbreakable. Its contents 
are unspillable but can be readily obtained by 
squeezing the bottle, and the use of suction is 
optional. The capacity of the bottle being 
known, the volume of water consumed is 
simple to determine. Correct identification 
can be assured by writing the patient’s name 
on the bottle with a wax pencil. The cost of 
plastic wash bottles, although initially greater 


than that of ordinary drinking glasses, would 
scarcely be prohibitive for the special use to 
which they would be put and might even be 
less in the long run because of the durability 
of plastic. Polyethyelene bottles can be cleaned 
with any suitable detergent and can be safely 
sterilized by autoclaving. Finally, the resist- 
ance of plastic bottles to breakage is a highly 
desirable feature not only in use but also in 
storage. 

It is true that extra care is needed in filling 
the plastic bottles and additional effort is 
required in order to make ice into flakes for 
use in them. These disadvantages are minor, 
however, in comparison to the advantages. 
For one thing, the plastic bottles can be filled 
in the ward kitchens, thus avoiding the fre- 
quent spillage that commonly occurs when 
glasses are filled in the patient’s own room. 
Besides, use of the plastic bottles does away 
with the problems involved in getting the right 
glasses back to the right patients. 

Figure 1 shows how the plastic water bottle 
would be used. My colleagues and I have 
observed that most patients find the ‘‘squeeze”’ 
bottles easy to use but that a few elderly 
patients need help. Fortunately, a slurry of 
ice and water stays cold for an extended period 
of time. Although a plastic bottle would ordi- 
narily be employed only by patients with 
restricted oral intake immediately after sur- 
gery, it might also be used to keep a more 
accurate record of fluid consumption since it 
is less likely to be filled by a casual bedside 
visitor. Trial use of the squeeze bottle has 
indicated that it may be especially appropriate 
for patients who have undergone radical sur- 
gery involving the face, oral cavity or neck 
since many such patients are unable either 
to grasp a drinking straw or to drink com- 
fortably from a glass. 

It should be emphasized, however, that the 
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Fic. 1. Patient using a plastic “squeeze” bottle as 
bedside water container. 


use of plastic wash bottles is only one possible 
solution to the problem of a convenient supply 
of drinking water for the bed-confined patient. 
Their acceptability to the nursing staff is an 
important factor to consider when new hospital 
equipment is being contemplated. In any 
event, it is hoped that the ideas expressed here 
may stimulate further thinking in regard to 
the needs of the thirsty convalescent. 


ADDENDUM 


Since completing this manuscript, I have 
learned that ‘‘squeeze-bottles” are already 
being used in the following ways: (1) as con- 
tainers for human food and drink in weightless 
“‘space” research; (2) to feed skin divers par- 
ticipating in endurance contests; and (3) as a 
commercial container (with accompanying 
spoon) for baby foods.* 
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CASE REPORTS 


Knee Pain in Slipped Femoral Capital 
Epiphysis Causing a Delay in Diagnosis 


S. RicHARD KAPLAN, M.D. AND LEONARD KLINGHOFFER, M.D., Philadelphia, Pennsylvania 


From the Graduate Hospital, University of Pennsylvania, 
Philadelphia, Pennsylvania. 


ee early clinical recognition and roentgeno- 
graphic confirmation of slipped capital 
femoral epiphysis constitute the only means 
of improving and assuring more uniform end 
results in this disabling affliction of the ado- 
lescent child. Once actual slipping has occurred, 
the prognosis is always doubtful regardless 
of the type of therapy, since subsequent 
changes in the head of the femur cannot be 
foretold. One cannot, therefore, overemphasize 
the counsel offered by Mayer [9] in 1937, after 
a ten year study of slipped femoral epiphysis, 
namely that the all-important factor in success- 
ful treatment is early recognition. Any review 
of late end results confirms the fact that the 
later treatment is instituted the poorer the 
usual result and that early detection of slipping 
(if not the so-called pre-slipping stage) permits 
the simplest, satisfactory form of treatment 
namely nailing in situ. [5,8]. 

Steindler [14] believed that the diagnosis 
could be made on the basis of hip pain and 
resulting antalgic gait. Howorth [6,7] describes 
the early symptoms as those of mild synovitis 
of the hip, including slight pain, limp, stiffness 
and disability. He indicated that the pain 
usually is slight, increasing with activity and 
beginning slowly with referral to the groin, 
front, or inner side of the thigh, or inner side 
of the knee along the course of the obturator 
nerve. Burrows [3] described pain and a limp 
occurring simultaneously in about a half the 
100 cases he reviewed and concluded that pain 
began more often about the hip than the knee, 
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but occasionally in both. According to most 
authors, pain and limp are noted prior to the 
demonstration of roentgenographic changes 
and usually start gradually, the pain most 
often being intermittent with exacerbations 
each time a change in the epiphysis-neck 
relationship occurs. However, in a review of 
fifty-seven patients with sixty-four diseased 
hips, Cleveland et al. [4] found that changes 
in both meta- and epiphysis antedated the 
stated onset of symptoms and concluded 
that the beginning of symptoms generally 
denoted actual occurrence of considerable 
further slipping. While it is beyond the in- 
tended scope of this paper to discuss the 
roentgenographic diagnosis of the disease, we 
believe it worthwhile to point out the contribu- 
tion of Pomeranz and Sloane [13] who in 1934 
reviewed 101 examples of epiphysiolysis and 
later collected records of 300 additional cases. 
Pomeranz gave an excellent description [12] of 
early roentgenographic criteria and wrote that 
it was startling to find so little in textbooks of 
radiology on the early recognition of this 
disease which produces such deformity and 
disability and was so commonly overlooked. 
Although knee pain in association with 
slipped capital femoral epiphysis is mentioned 
by most authors in their discussion of diagnosis, 
we believe it has been given inadequate empha- 
sis. More than thirty years ago, Willis [15] in 
a report of fifteen cases of slipped femoral 
epiphysis, listed two case histories in. which 
the patient presented with knee pain. More 
recently, Burrows [3], in his list of causes of 
delay in treatment, recorded three cases of 
diagnostic failure because of attention directed 
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Fic. 1. Diagrammatic distribution of obturator nerve. 


to the knee to the exclusion of the hip for five, 
ten and twelve months, respectively. 

The discussion by Philip D. Wilson following 
the presentation of a paper on displacement of 
the upper femoral epiphysis by Badgley [1] in 
1928, was of great interest to us. He stated 
that, in his experience, the pain is referred to 
the knee in the beginning of almost all cases. 
Most recently, Nicholson and Qualls [11] 
pointed out that the referral of pain in slipped 
femoral epiphysis is usually to the knee. 

Referred pain is an old problem and although 
several theories attempt to explain it, none is 
entirely satisfactory. Referral is always to the 
somatic segments whose sensory nerves termi- 
nate in the same spinal cord levels that receive 
the sensory fibers of the area responsible. Al- 
though the exact site of transfer of impulses 
within the central nervous system is not clear, 
the peripheral pathways are usually well 
known. The nerves of the hip joint are mostly 
derived from the lumbar plexus. They are: 
(1) a median skin branch from the femoral 
nerve and (2) the obturator nerve, which 
through its anterior branch supplies the 
anterior and median part of the capsule and 
through other branches supplies the intra- 
articular ligament and acetabulum. Other 
nerves reach the hip joint, either by way of the 
Nervus ischiaticus or Quadratus femoris from 
the sacral plexus. The accessory obturator, 
when present, also sends a twig to the hip 
joint. Of the two terminal branches of the 
anterior division of the obturator nerve, one 
is distributed to the femoral artery, and the 
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other, a cutaneous branch, communicates with 
the subsartorial plexus. The subsartorial branch 
is occasionally longer than usual and it de- 
scends along the dorsal border of the sartorius 
to the medial side of the knee. Twigs join it 
with the saphenous nerve, a cutaneous branch 
of the femoral nerve [2,10]. (Figs. 1 and 2.) 

Although true referred or reflex pain in the 
knee probably does occur, a good deal of this 
pain is undoubtedly purely peripheral and 
should more appropriately be called radiating 
pain. In inflammatory hip disease it is probable 
that pain propagated to the knee arises through 
suffusion into the obturator nerve which runs 
in the immediate neighborhood of the joint. 
In this case, there would be no reflex arc of 
referral since pain perceived at the knee would 
merely be the result of irritation of the proximal 
obturator nerve at the hip joint. We believe 
that knee pain in slipping of the capital femoral 
epiphysis is due to a combination of both these 
mechanisms. When there is a true reflex arc, 
the impulse is probably carried proximally 
to the central nervous system by way of the 
obturator branch which accompanies the 
ligamentum teres; the other limb of the reflex 
arc is apparently via the obturator branches 
which supply the upper half of the knee joint 
and median side of the thigh as described 
previously. (Fig. 3.) 

We have had occasion to treat two children 
in whom the diagnosis of slipped capital 
femoral epiphysis was missed for periods of 
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knee. 


two years and one year, respectively. Their 
only presenting complaint was knee pain which 
was thought due entirely to concomitant 
disease in the knee. The simultaneous occur- 
rence of disease in both areas, one obscuring 
the other, is in our opinion worthy of pre- 
sentation since only by awareness of such 
situations can delays in diagnosis be avoided. 
This may serve to stress the fact that knee 
pain alone may be the heralding symptom of 
slipped femoral epiphysis. Even in the pres- 
ence of knee pathology, therefore, the hip 
should always be considered and examined in 
patients with knee pain. 


CASE REPORTS 


Case 1. When first seen by us, J. S. was a 
sixteen year old boy who had symptoms dating 
back two years. He told of the gradual onset of 
sharp stabbing pain on the medial aspect of the 
right knee without any history of trauma. The 
pain occurred without specific relation to activity 
or position. Six months after onset, as the pain 
increased and caused him to limp, he consulted his 
family physician. The knee was x-rayed (Fig. 4) 
and the diagnosis of Osgood-Schlatter disease was 
made. 

He was treated with diathermy with relief for 
six months. At that time, the pain in the knee 
recurred and was accompanied by a feeling of 
weakness and giving way in that joint. He was 
therefore given a knee brace and relief was ob- 
tained again for about six months. 

When seen by us, he complained of pain and 
weakness despite constant wearing of the brace. 
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Fic. 4. Case 1. Roentgenograms of the knee prompting 
diagnosis of Osgood-Schlatter disease. 


The patient stood with the right foot externally 
rotated and in slight equinus. There was a positive 
right Trendelenburg sign. The right hemi-pelvis 
was slightly lower than the left. In the supine 
position, the right leg was found to be shortened 
by 34 inch and externally rotated. The right hip was 
limited in all motion particularly internal rotation 
and flexion. The knee appeared normal except for 
some prominence of the tibial tubercle. There was 
1 inch of atrophy of the right thigh and 14 inch 
atrophy of the right calf. 

Roentgenograms of the right hip revealed, as 
expected, a marked degree of slipping of the capital 
epiphysis. (Fig. 5A.) The patient was immediately 
admitted to the hospital and underwent wedge 
osteotomy of the right femoral neck. (Fig. 5B.) 


Case. When first seen, J. B. C. was a thirteen 
year old boy who had symptoms dating back one 
year. He had sustained a football injury which 
left him with some residual intermittent pain in 
the left knee. This eventually stopped but a limp 
persisted and after two months he was taken to his 
family physician. A clinical diagnosis of Osgood- 
Schlatter disease was made and confirmed by 
roentgenograms of the knees. Treatment con- 
sisted of a regimen of moderately restricted activ- 
ities. Because of a shortening of the left lower 
extremity, a heel lift was prescribed for the left 
shoe. With this, he was allowed full weight bearing. 

He had no other known therapy for about eight 
months, when, because of continued symptoms in 
the left knee, a cast was applied and worn for seven 
weeks. When the cast was removed, the limp was 
remarkably improved and he was allowed increas- 
ing activity. 

Two weeks later, while riding his bicycle, he i 
suddenly felt stiff and strange in the left hip and 
fell off. This was followed by several days of pain 
in the left hip which gradually disappeared; how- 
ever, limited motion of hip joint persisted and the 
limp returned. Orthopedic consultation was ob- 
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Fic. 5. Case 1. A, initial roentgenogram of the hips. Note the convexity on the dorsum 

of the neck of the right femur as compared with the relative concavity on the left side. 

- §B, postoperative films demonstrating restoration of normal relationship between the 
tuhead and neck of the right femur following wedge osteotomy. 


Fic. 6. Case u. A, initial anteroposterior view of the left hip showing marked 
displacement of the femoral head and an even more prominent dorsal con- 
vexity of the neck than was seen in Case 1. B, initial lateral view demonstrat- 
ing almost complete posterior slip of the femoral head. This cannot be appre- 
ciated in the anteroposterior view. C, postoperative anteroposterior film with 
normal head-neck relationship following wedge osteotomy. D, lateral view 
following osteotomy of the femoral neck and fixation with a Smith-Peterson 


nail. 


801 


! 


tained and the following clinical findings were 
noted. 

The patient walked with a limp of the left lower 
extremity, showed a positive left Trendelenburg 
sign, limited motion of the left hip, and a 14 inch 
shortening of the left leg. The range of motion in 
the left hip lacked 90 degrees of flexion as com- 
pared with the opposite side. Adduction was full 
in range but abduction was moderately limited and 
the left hip could not be internally rotated even 
to the midline. 

Roentgenograms revealed (Fig. 6A and B) a 
marked slipping of the left capital epiphysis with 
head and neck changes indicative of long-standing 
increasing deformity. After preliminary traction, 
wedge osteotomy was required to restore the head- 
neck relationship. (Fig. 6C and D.) 


SUMMARY 


Two cases of unilateral slipped femoral 
epiphysis are presented in which the diagnosis 
was missed for periods of two years and one 
year, respectively, because of failure to recog- 
nize the significance of knee pain as a possible 
symptom of hip disease. These cases were 
complicated by added factors of knee disease 
in the same extremity, namely, osteochondritis 
of the tibial tubercle. By the time these con- 
ditions were recognized, it was already too 
late for the simpler types of therapy with the 
prospect of favorable outcome. It is emphasized 
that the occurrence of such disease in the knee 
should not preclude examination of the hip 
since part or even all of the symptoms in the 
knee may reflect disease of the hip. The 
anatomy of radiation of pain from the hip to 
the knee is reviewed and an attempt made to 
stress the frequency with which this condition 
causes knee pain as one of its major complaints. 
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Bilateral Obstruction of the Subclavian Veins 


CASE REPORT AND REVIEW OF THE LITERATURE* 


MitForp S. OFrstun, M.D. AND K. Atvin MERENDINO, M.D., Seattle, Washington 


From the Department of Surgery, University of Wasbing- 
ton School of Medicine, Seattle, Washington. 


HERE have been cases reported previously 

of swelling of the upper extremity due to 
compression or “thrombosis” of the sub- 
clavian vein. This case is of special interest, 
in that it occurred bilaterally in a young, 
healthy woman and responded dramatically 
to surgical therapy. The afflictions of the upper 
extremities did not occur simultaneously. In 
fact, the first appearance of involvement in the 
left extremity appears to have been related to 
an imbalance of the bony and muscular struc- 
tures created by the correction of the right 
arm. Of interest also is that the latter involved 
side was surgically treated during the acute 
phase. 


CASE REPORT 


The patient is a twenty-three year old white 
woman who gave a history of intermittent swelling 
of the right hand and distal forearm for eight years. 
She attributed the onset to an apparent strain 
received when she missed a serve during a volley 
ball game. The subsequent episodes of swelling 
were intermittent, the longest symptom-free spell 
lasting one year. With swelling there were occa- 
sional vesicles and petechial-like rash. At these 
times the patient complained of heaviness of this 
extremity and throbbing at the elbow. The swelling 
seemed to be accentuated by exercise and work. 
During such periods she was unable to perform 
her job as a medical illustrationist. In fact, the 
patient had little job security, for with the onset 
of swelling it was impossible to continue work for 
indefinite periods. The swelling had been present 
about nine months prior to referral to this clinic. 
Conservative therapy, consisting of physical 
therapy, casts, heat, rest and elevation, had been 
attempted previously on several occasions. An 


operation for a cyst of the capitate wrist bone 
had been performed elsewhere on the outside 
chance that this abnormality might be related to 
the swelling of the extremity. These procedures 
had all been without effect. 

Examination of the right arm on January 8, 
1957 revealed pitting edema without brawniness 
of the hand and distal forearm, greatest on the 
dorsal aspect. There was an ill defined fullness 
and slight tenderness in the supraclavicular area. 
The circumference of the right hand (palm) was 
23.5 cm. and that of the wrist, 19.5 cm. With 
elevation of the chin, turning of the head toward 
the opposite side and abduction of the arm, auscul- 
tation in the supraclavicular area revealed a bruit; 
but no obliteration of the radial pulse occurred. 
This examination was the same bilaterally. The 
right arm, however, did tend to become numb when 
elevated for a short period of time. The blood 
pressure in both arms was 148/90 mm. Hg. 

X-ray of the chest revealed no cervical ribs, 
enlarged transverse processes nor any intrathoracic 
pathologic condition. 

A venogram of the right arm revealed a block 
in the subclavian vein with good filling and drain- 
ing of the cephalic, basilic and collateral veins. 
(Fig. 1.) A later attempt to take bilateral veno- 
grams was unsatisfactory due to venospasm. 

On February 2, 1957 the patient underwent 
surgery based on the diagnosis of benign mechan- 
ical compression of the subclavian vein. A curved, 
combined infraclavicular (laterally) and supra- 
clavicular (medially) incision was made. The 
cephalic vein was exposed and preserved. The 
clavicular portion of the pectoralis major muscle 
was incised and reflected downward. This exposed 
the clavipectoral and the coracoclavicular fascia. 
An incision was made through this fascial mem- 
brane to expose the subclavian vessels and sub- 
clavius muscle. The omohyoid fascia (Fig. 2) above 
the medial aspect of the clavicle was also opened. 
This, in turn, exposed the prevertebral fascia 


* Supported by U. S. Public Health Service Training Grant HTS-5194 and in part by U. S. Public Health Service 
Grant HTS-3379. 
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obstruction. 


Venogram showing right subclavian vein 


covering the scalene muscles, phrenic nerve, 
proximal portion of the subclavian artery, and 
brachial plexus. Examination revealed hypertrophy 
of the anterior scalene muscle and questionable 
angulation of the first rib. The wall of the sub- 
clavian vein appeared somewhat thickened but had 
no definite point of obstruction. There was no 
gross evidence of thrombosis. Because of the rela- 
tively tight compartment through which the vein 
had to pass, the subclavius muscle was resected, 
the attachment of the anterior scalene muscle to 
the first rib was severed and the anterior one third 
of the first rib resected subperiosteally. This pro- 
duced a relatively large compartment for the 
subclavian vessels. (Fig. 3.) The wound was closed 
in layers. The patient tolerated the operation well. 
There was a definite decrease in swelling as evi- 
denced by wrinkling of the skin on the evening 
following surgery and almost complete regression 
by the next morning. 

The patient returned home and did well until 
February 19, 1957 (seventeen days postoper- 
atively) when, after housecleaning, she noted the 
onset of swelling and paresthesia of the left arm. 
(Fig. 4.) At no time prior to correction of the right 
arm had the patient ever experienced any difficulty 
whatsoever with the left arm. These symptoms 
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Ofstun and Merendino 


804 


—— Sternomastoid M. 


Scalenus anterior M 


Brochiol plexus 


Omohyoid M. 
Omohyoid fascia 


Trans. cervical vein 
Clavicl 


e 
(part resected) 


Pectoralis major M. 


Clavi-pectorol fascia 

Cephalic vein 

Pectoralis minor M. 

Fic. 2. Superficial anatomy of anterior cervical triangle 
and infraclavicular area. 


and signs rapidly progressed to involve the hand 
and forearm. There was an associated bluish dis- 
coloration, a diffuse, heavy, aching sensation and 
difficulty in moving the fingers. Her wedding band 
had to be cut off. Examination revealed 3 plus 
edema to the midupper arm and scattered pe- 
techiae. The radial pulse was present through all 
testing maneuvers. The circumference of the left 
hand (palm) was 22.5 cm. and that of the wrist, 
18.5 cm. The right hand (palm) at this time meas- 
ured 19.5 cm. and the wrist, 17.5 cm. (These 
measurements are similar to those on the right 
side when the patient was examined originally.) 
She was hospitalized that day. The anterior scalene 
muscle was injected with procaine without effect. 
Because of previous affliction of the opposite arm 
and its response to surgery, it was decided to treat 
this side surgically during the acute phase. Be- 
cause the left arm had never been previously 
involved, this represented an excellent opportunity 
to evaluate the effectiveness of severance of the 
anterior scalene muscle alone. 

On February 22, 1957 through a short supra- 
clavicular incision, the anterior scalene muscle was 


Fic. 4. Venous obstruction in opposite extremity follow- 
ing surgical correction of compression of right sub- 
clavian vein. 
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exposed and severed. It was considered hyper- 
trophied. The fascial layers surrounding the 
proximal subclavian vessels were also opened. The 
patient tolerated this operation well. That evening 
there was some reduction in the swelling of the 
arm and hand and by the following morning a 
marked improvement had occurred. The patient 
was discharged from the hospital. However, while 
she was at home, the swelling gradually recurred 
and was similar in degree to the preoperative 
situation. Therefore, on March 13, 1957 she again 
underwent surgery for completion of the identical 
procedure performed on the right side. This con- 
sisted of resecting the subclavius muscle and the 
anterior one third of the first rib. The wall of the 
subclavian vein appeared thickened but there was 
no gross evidence of thrombosis. 

Again, there was a dramatic return to normal 
following surgery. The patient has remained 
asymptomatic in both arms since that time. 


COMMENTS 


A considerable amount has been written 
about mechanical, non-neoplastic compression 
of the neurovascular components of the upper 
extremity. Although the roots of the brachial 
plexus, the subclavian artery or vein may be 
individually involved by compression, there 
is often combined involvement. There have 
been many syndromes attributed to such dis- 
turbances, such as the “‘scaleneus anticus,” 
‘cervical rib,” “‘hyperabduction” and ‘“‘tho- 
racic outlet” syndromes. These comments will 
be limited to compression of the subclavian 
vein. It should be stressed, however, that in 
making the diagnosis of compression of the 
subclavian vein the other components should 
be carefully evaluated for, if they are involved 
to any degree, such findings would strengthen 
the diagnosis of a mechanical compression. 

Obstruction of the subclavian vein which 
occurs after mild to moderate exercise of the 
arm was first described by Paget in 1875 and 
by Von Schrotter in 1884. This has subse- 
quently become known as “spontaneous sub- 
clavian vein thrombosis,” “‘effort thrombosis” 
or “‘stress thrombosis.” This excludes diagnoses 
such as obvious infection, local neoplasm, 
severe trauma or presence of chronic disease 
such as severe heart failure. An excellent review 
was presented by Loe [7]. 

The occurrence of “‘spontaneous” obstruc- 
tion of the subclavian vein is infrequent. It 
usually occurs in healthy and active adults 
between the ages of twenty to forty years, 
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men having a slightly greater incidence [2]. 
The dominant arm is most often involved. 
Frequently there is a preceding history of using 
the arm in an abducted, elevated or out- 
stretched position, as in painting the ceiling, 
throwing a ball, playing tennis, prolonged 
typing, etc. Bilateral involvement is extremely 
rare. Only two cases of this could be found in 
the literature [3,4]: a nineteen year old girl 
and a twenty-four year old man were described 
as having typical unilateral obstruction of the 
subclavian vein. Both were treated conserva- 
tively, with apparently good results. A similar 
affliction then involved the opposite extremity 
eighteen and twenty-four months later, respec- 
tively. Again, the swelling was resolved through 
conservative therapy but an adequate follow- 
up period ‘was not available. 


ETIOLOGY 


Most authorities believe that actual throm- 
bosis [5] (phlebothrombosis) does not occur in 
this syndrome of benign compression of the 
subclavian vein. This syndrome must be 
differentiated from those cases which occur in 
debilitated and chronically ill patients with 
malignant neoplasm, severe heart failure, 
blood dyscrasia, severe trauma or local infec- 
tion, in which phlebothrombosis or thrombo- 
phlebitis may indeed occur [6]. There has been 
only a single reported case of clinical pul- 
monary embolism associated with “spon- 
taneous” subclavian vein obstruction [7], 
whereas the occurrence of similar disease in 
the lower extremity is associated with an inci- 
dence of about 1 per cent. In the great majority 
of patients with “benign” compression of the 
subclavian vein submitting to surgery, no evi- 
dence of previous thrombosis is found [2]. 
McCleery et al. [8] present the pathogenesis 
as a mechanical anatomic compression of the 
subclavian vein, venospasm, thickening of the 
vein and eventual thrombosis if the condition 
is unrelieved. 

Some of the theories and anatomic explana- 
tions (Fig. 5) for the mechanical compression 
have been summarized as follows [1,2,8]: (1) Veal 
and McFetridge (1935) attributed it to com- 
pression of the vein by the head of the humerus 
and subscapularis muscle when the arm is 
abducted. (2) Wright (1945) attributed it to 
compression by the pectoralis minor as it 
passes over the vein to the coracoid process. 
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Fic. 5. Possible areas of compression of the subclavian 
vein: (1) the subscapularis; (2) the pectoralis minor; 
(3) the subclavius; (4) the prevenous phrenic nerve; 
(5) the scalenus anticus. (Modified from HuGuHeEs, 
E. S. R. Venous Obstruction in Upper Extremity. Brit. 
J. Surg., 36: 155, 1948.) 


(3) McCleery (1951) attributed it to compres- 
sion between the hypertrophied subclavius 
muscle, the first rib and the clavicle. (4) Hughes 
(1948) presented an abnormal prevenous 
phrenic nerve as an obstructing factor in cer- 
tain cases. (5) Sampson et al. (1940) attributed 
it to hypertrophy and spasm of the anterior 
scalene muscle which elevated the first rib and 
compressed the vein between this and the 
clavicle. (6) The presence of a cervical rib, 
elongated seventh cervical transverse process 
or increased size, elevation and anterior angu- 
lation of the first rib have all been suggested 
as contributing indirectly to the production 
of subclavian vein obstruction. 

It can be readily understood how abduction 
of the arm could activate factors which might 
result in compression of the subclavian vein. 
Others have indicated that poor shoulder-neck 
posture, in which the shoulders sag downward 
and forward, is of importance etiologically [9]. 
There have been cases of this syndrome de- 
scribed in patients who have had radical 
mastectomy. Poor shoulder posture often 
occurs following this operation [10]. 


DIAGNOSIS 


The diagnosis of acute or subacute obstruc- 
tion of the subclavian vein is usually not diffi- 
cult. A careful history as to onset and recent 
stress should be obtained. The onset of swelling 
is usually sudden. The arm is edematous and 
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often has a bluish discoloration. The superficial 
veins are distended. There may be a fullness 
and tenderness in the supraclavicular space. 
The temperature, white blood cell count and 
erythrocyte sedimentation rate are usually 
normal. A roentgenogram of the chest should 
be taken to rule out bony abnormalities and 
intrathoracic neoplasms. Cystic hygroma, sub- 
sternal thyroid and Pancoast’s tumor are 
several examples of the latter. The axillas 
should be examined for masses. A venogram 
is a valuable aid in making the diagnosis. The 
contrast material, an organic iodide compound, 
is injected into the median basilic vein with 
the arm placed in a neutral position. Rapid 
serial films are taken during deep inspiration 
by the patient. Abduction of the arm, Val- 
salva’s maneuver, venospasm or the presence 
of proximal subclavian valves may give “‘false 
positives” [11]. When venospasm occurs due 
to the injected contrast material, the collateral 
veins as well as the axillary and subclavian 
veins are usually involved. Therefore, a diagno- 
sis of subclavian vein obstruction should not 
be made by venogram unless the collateral 
veins are filled with the contrast material. 
Other aids in this diagnosis are the presence 
of elevated venous pressure and increased 
circulation time in the involved arm. 

In some cases of benign compression of the 
subclavian vein there are also symptoms and 
physical findings of subclavian artery and/or 
brachial plexus compression. The association 
of such additional findings tends to strengthen 
the diagnosis of a mechanical obstruction in 
this area. Symptoms of brachial plexus involve- 
ment are dull, aching, scapular, occipital or 
upper arm pain, often with paresthesia. The 
absence of a triceps reflex or ulnar hyper- 
esthesia may aid in the diagnosis. These symp- 
toms are accentuated by abduction of the arm. 
The decrease or loss of the radial pulse and 
presence of supraclavicular bruits may be 
helpful as symptoms but are not pathogno- 
monic of the “scalene anticus syndrome.” In 
the ‘‘Adson test,” in which the head is held 
forward, the arm abducted and deep inspira- 
tion is prolonged, a decrease in the radial pulse 
results. In the “Allen test” the head is turned 
to the opposite side, the arm abducted go 
degrees and externally rotated. This classically 
produces a decrease or loss in radial pulse; 
however, it also occurs in many asymptomatic 
persons. 
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TREATMENT 


Most authors advocate initial conservative 
therapy for four to twelve weeks [1,12,13]. 
This consists of cervical sympathetic blocks 
to relieve venospasm and arm elevation to 
decrease swelling. The latter seems somewhat 
paradoxical as it is often in this position that 
greater compression occurs. Some authors [14] 
recommend the use of anticoagulants to pre- 
vent phlebothrombosis. Physical therapy di- 
rected toward the strengthening of shoulder 
girdle muscles is advocated by others [9]. Al- 
though conservative therapy does help in most 
instances to alleviate the acute phase, it usually 
does not afford a permanent cure for venous 
obstruction. Kleinsasser in 1949 [5] reviewed 
seventy-two cases and reported a persistence 
or recurrence of symptoms in over 75 per cent. 
The surgical results are, in general, much 
better, particularly if both the infra- and 
supraclavicular areas are explored. McCleery 
et al. [8] reported excellent results in all of five 
patients; Riddell et al. [75] reported the same 
in six of seven patients, one obtaining a fair 
result. There is no large operative series per- 
formed by any one group to make adequate 
comparisons of the specific surgical technics; 
Riddell’s series is the largest found in the 
literature. However, both of the aforementioned 
groups did resect the anterior scalene and/or 
the subclavius muscles but did not resect 
part of the first rib. 


SUMMARY 


A case of bilateral compression of the sub- 
clavian vein is presented and the literature 
on the subject reviewed. The case presented 
is of special interest in that surgical treatment 
of one side apparently precipitated ‘“‘im- 
balances” which resulted in involvement of 
the other extremity. One involved extremity 
was also surgically treated during the acute 
phase. From this experience it is suggested 
that the surgical procedure should include both 
infraclavicular and supraclavicular explora- 
tion. Resection of the subclavius, division of 
the anterior scalene muscles plus excision of 
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the anterior one third of the first rib can result 
in cure. Perhaps combinations of one or two 
of these maneuvers would be successful in 
some cases. It is doubted that a long period of 
time must elapse between the diagnosis of 
acute obstruction of the subclavian vein and 
surgical therapy since the occurrence of throm- 
bosis is nil and results from conservative 
therapy are poor. 
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OLLOWING Case’s [6] report in 1913 of the 

roentgenographic characteristics of duo- 
denal diverticula, Forsell and Key [1] reported 
the first case of duodenal diverticulum operated 
on successfully. In 1940 Morton [79] collected 
a total of forty-nine cases of duodenal diver- 
ticula which had been surgically treated and 
reported two additional cases. The incidence 
of duodenal diverticula in several series, as 
revealed roentgenographically, varies from 1.5 
to 2.2 per cent [3,7]. Lawson’s [14] incidence 
of only 1.6 per cent in a series of 2,250 exami- 
nations justifies this being considered as an ex- 
tremely infrequent occurrence. Autopsy figures 
are considerably higher than the roentgenologic 
series as attested to by Grant’s [12] incidence 
of 11.6 per cent and Baldwin’s [2] incidence 
of 14.5 per cent. Multiple duodenal diverticula 
are relatively frequent [5] as attested to by 
the presence of two or more diverticula in a 
series of nineteen cases reported by Finney [10] 
as well as Cattell’s [7] recorded four cases in a 
series of twenty-five patients. 


SYMPTOMS 


Only about 5 per cent of duodenal diverticula 
discovered roentgenographically ever become 
surgically symptomatic [z]. Symptoms, when 
present, are vague and nonspecific. Epigastric 
pain, nausea or vomiting and occasionally 
melena are said to be the most characteristic 
findings. Jaundice, secondary to compression 
of the biliary tract, has been reported. Only 
rarely does diverticulitis develop [15]. Because 


of the nonspecificity of symptoms, surgical 
treatment should be reserved for those patients 
in whom symptoms are significant and no 
other intra-abdominal cause can be demon- 
strated. Duodenal diverticula, like diverticula 
in general, occur more frequently in the older 
patient. In a series of thirty patients Waugh 
and Johnston [22] found that the largest num- 
ber to be affected were in the age range of 
fifty-five to sixty-five years. Multiple di- 
verticula were noted in eight patients and 
five of these had multiple small bowel diver- 
ticula. With the normal incidence of colon 
diverticulosis noted to be 10 per cent of patients 
examined by barium enemas, an inherent pre- 
disposition to diverticula could be postulated 
on the basis of the finding of multiplicity of 
involvement in 45 per cent of their patients. 


OPERATIVE INDICATIONS 


The statement has frequently been made 
that most duodenal diverticula do not require 
treatment or are asymptomatic. Cattell and 
Mudge [7] and Mahorner [76] stressed the 
limited indications for surgical intervention. 
It would appear that only if (1) the symptoms 
are disabling, (2) the symptoms do not respond 
to appropriate supportive treatment and (3) 
all other possible intra-abdominal causes have 
been excluded should operation be performed 
for corrective purposes [8]. Diverticula known 
to be asymptomatic or only incidentally noted 
at laparotomy are best left alone. For those 
diverticula fulfilling the criteria for treatment, 
Morton [79] and Ferguson and Cameron [9] 
advised inversion of the sac without resection. 


* The opinions expressed herein represent solely those of the authors and in no way reflect those of the Department 
of the Army or the Veterans Administration. 
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Lahey advised division of the neck a short 
distance from its origin rather than smooth 
resection with the subsequent usage of the 
neck remnant to add security of closure. Others 
have advised amputation at the base with 
inversion of the stump and closure being 
accomplished from an internal approach [20]. 

With symptoms attributable to multiple 
diverticula involving an extensive segment of 
the duodenum and to a degree worthy of 
surgical correction, management is not so easy 
and the best procedure has not been de- 
lineated [18]. Guthrie and Brown [13] had to 
resort to diverticulectomy after failure of 
gastroenterostomy to relieve their patients 
although McQuay’s [17] results were some- 
what better with a diverting procedure. Carlson 
and Goldyne [5] also concluded that their 
experiences confirmed the prevailing opinion 
that diversionary, bypassing and sidetracking 
procedures alone are inadequate for the general 
management. It is obvious, however, that the 
more difficult cases characterized by severe 
inflammation, multiplicity and poor patient 
operability will necessitate a less radical 
philosophy. The more logical policy would 
then appear to be excision with closure or 
inversion for the small noninflammed di- 
verticula wherein the procedure does not 
impair or interfere with biliary, duodenal, 
gastric or pancreatic drainage. If obstruction 
or leakage is present or apt to ensue, the 
diverticula are probably best managed by 
some type of defunctioning procedure. The 
following case report is presented because it 
was thought to be one of such complexity and 
because the condition was so completely 
relieved. 


CASE REPORT 


T. L. P. (No. A 841), a seventy-nine year old 
Spanish-American War veteran, was admitted to 
the Birmingham Veterans Administration Hospital 
March 31, 1959 with a fifty year history of duo- 
denal ulcer normally well controlled with medical 
treatment. Save for weight loss over the past four 
to five months the medical history was otherwise 
noncontributory. Five days prior to admission 
the patient had begun to have nausea and had 
vomited some ten to twelve times daily without 
hematemesis, melena or relief by the ingestion of 
food, alkali or antispasmodics. 

Physical examination revealed a thin, edentu- 
lous, malnourished white elderly man in no acute 
distress with a blood pressure of 110/70 mm. Hg 
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and an irregular pulse manifested by frequent 
premature ventricular contractions mixed with 
premature auricular contractions. Chest and lung 
fields were not remarkable and the heart examina- 
tion revealed a harsh systolic apical murmur with- 
out thrill. The abdomen was scaphoid without 
masses or tenderness. Rectal examination was 
negative. 

Laboratory studies revealed a blood urea nitro- 
gen of 17.5 mg. per cent and a fasting blood sugar 
of 102 mg. per cent. The serum sodium was 140 
mEq./L. with a potassium of 4.6 mEq./L. Brom- 
sulfalein was 3 per cent retention and the alkaline 
phosphatase was 2.1 mg. per cent with a pro- 
thrombin time of 80 per cent and serum amylase 
of 50 per cent. The hematocrit was 41 per cent, 
the sedimentation rate was 10 mm. per hour and 
the total protein was 6.3 gm. per cent with an 
albumin of 4.6 gm. per cent and a globulin of 
1.7 gm. per cent. A twelve hour gastric analysis 
revealed free acid of 21 mEq./L. and the elec- 
trocardiogram revealed nonspecific ST-T wave 
changes with multifocal premature auricular con- 
tractions and occasional premature ventricular 
contractions. 

The gastrointestinal series revealed an old in- 
active duodenal ulcer and multiple duodenal 
diverticula with obstruction at the ligament of 
Treitz. Upright examination at the time of fluor- 
oscopy showed the dependency of the diverticula 
with air fluid levels of duodenal obstruction and 
retention. (Figs. 1A and 1B.) 

Hospital Course. On March 21, 1959 the patient 
underwent exploratory laparotomy which demon- 
strated definite obstruction at the ligament of 
Treitz as a result of “secondary superior mesenteric 
artery syndrome,” multiple large duodenal di- 
verticula involving the entire duodenum (Fig. 2), 
an inactive duodenal ulcer and multiple other small 
diverticula involving the entire small bowel with 
some scattered throughout the large bowel. The 
gallbladder, pancreas, kidneys and _ esophageal 
hiatus felt normal. Because of the large size of 
the diverticula, the extensiveness of duodenal 
involvement, the multiplicity of the diverticula 
and the technical inability to exercise, close or 
invert these diverticula without producing com- 
promise of the duodenal lumen, obstruction and 
probable leakage, a posterior gastrojejunostomy 
and vagotomy were performed. The ligament of 
Treitz was mobilized because anatomically this 
procedure appeared to afford relief of obstruction 
also. 

The postoperative course was entirely benign 
except for a transient episode of paroxysmal 
auricular tachycardia managed by digitalization. 
The patient’s appetite remained practically in- 
satiable and neither epigastric pain, nausea or 
vomiting recurred. A repeat gastrointestinal series 
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Fic. 1. A, x-ray film in erect position revealing degree of dependency and magnitude 
of size. B, x-ray film taken to reveal obstruction at ligament of Treitz. 


on the forty-fifth postoperative day revealed a 
well functioning stoma, no duodenal obstruction 
and only minimal retention within the larger 
diverticula in the erect position, which cleared 
considerably on the three hour examination. 


COMMENTS 


Waugh and Johnston’s [22] report from the 
Mayo Clinic influenced our decision con- 
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siderably. This report indicated that excision 
with closure could be expected to yield good 
results in less than one half of those patients 
subjected to adequate follow-up studies. Be- 
lieving that the multiplicity of the diverticula, 
the location of the diverticula and the unques- 
tionable element of superior mesenteric artery 
obstruction [27] mitigated against a complete 
cure, we elected to perform a diverting pro- 


Fic. 2. Schematic representation of pathologic condition as seen at surgery. 


4 
4 
Duodenal Ulcer (sear) 
Normal Profile of 
A: 
810 


cedure altogether while adding a vagotomy 
to insure against reactivation of the old in- 
active duodenal ulcer. Thus far we have not 
regretted our decision. The duodenal obstruc- 
tion was noted to be clearly that of the superior 
mesenteric artery type and this prompted us 
to use the term “‘secondary superior mesenteric 
artery syndrome” because we believed the 
obstruction was secondary to the progressive 
enlargement and dependency of the diverticula. 
Review of the patient’s x-ray films back 
through 1954 revealed that the diverticula had 
been present then but only after their in- 
crease in size with an associated visceroptosis 
had they become surgically symptomatic and 
produced obstruction. A duodenojejunostomy 
was not performed because our primary 
objective was to correct the symptomatic di- 
verticula and not to treat an uncomplicated 
mesenteric artery obstruction. 


SUMMARY 


Duodenal diverticula have been reviewed 
and their treatment briefly appraised. An 
unusual relationship with clinical and roent- 
genographic proof of obstruction due to “the 
secondary superior artery syndrome” has been 
reported. Although we are unable to say that 
the duodenal diverticula unequivocally caused 
the obstruction, we believe that the rarity of 
this association warranted our report since 
such a relationship has not been previously 
noted. 


Acknowledgment: The technical assistance 
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ISGERMINOMA or dysgerminoma of the 
D ovary, usually a tumor occurring in young 
girls, was described by Robert Meyer [1,2] 
as originating from nests of undifferentiated 
gonadal cells. Like its counterpart in the male 
human being (seminoma), it is an uncom- 
mon solid malignant tumor which is usually 
unilateral. 

The preferred therapy of this neoplasm is 
surgical excision of the entire uterus and both 
adnexa, although it is also almost always sensi- 
tive to irradiation. Nevertheless, because dis- 
germinoma is frequently a tumor occurring 
in girls in their teens or early twenties, the 
uterus and uninvolved adnexa are often saved 
with the hope that pregnancy may take place. 
This treatment has been successful, but there 
is always a significant danger of recurrence. 
Therefore, it is of utmost importance for the 
physician to offer a complete explanation to 
the patient or her immediate family, so that 
they may more intelligently help with the final 
decision of which therapy is to be followed. 


Fic. 1. Metastatic disgerminona. 
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The following presentation of a case is a 
reflection of the continued stimulus provided 
by the encouraging reports on the surgical 
extirpation of metastatic lesions. The case is 
reported because of its unusual aspects, and 
with the expectation that it will further en- 
courage radical surgical measures in selected 
cases. 


CASE REPORT 


Case 1. B. D., a physically well developed 
white girl sixteen years of age, was admitted to 
the Charity Hospital of Louisiana at New Orleans 
on April 13, 1954. She complained of dysmenorrhea, 
scanty menstrual bleeding and irregular menstrual 
cycles for four months. Prior to this her menstrual 
periods had been regular. She had been aware of 
a lump on her left side for six months. Menarche 
occurred at twelve years of age. 

Examination disclosed the presence of a huge 
mass occupying the left lower quadrant of the 
abdomen up to the level of the umbilicus. Hemato- 
logic and urinary surveys were within normal 
limits. An intravenous pyelogram disclosed good 
renal excretion of dye bilaterally with no ureteral 
distortion. Plain films of the abdomen demon- 
strated extrinsic pressure upon the sigmoid from 
the retroperitoneal area. It was the clinical opinion 
that a left ovarian tumor was present. 

On April 17, 1954, a 1,330 gm. ovarian tumor 
(Fig. 1), reported to be a disgerminoma, measuring 
18 by 13 by 10 cm. was removed. An appendec- 
tomy was performed at this time. There was no 
evidence of metastasis. She was discharged follow- 
ing an uncomplicated postoperative course. 

Approximately one year later on May 25, 1955, 
a hard, fixed nontender mass was felt in the left 
upper abdominal quadrant. Because of the possi- 
bility of recurrent neoplasm being present, she 
was again admitted on June 1, 1955, for evaluation. 

Extensive bone survey x-ray films were taken 
and were reported as being normal. An intravenous 
pyelogram was interpreted as showing left hydro- 
nephrosis. The right kidney excreted dye normally. 
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Results of the gastrointestinal series were normal. 
On June 22, 1955, during exploratory laparotomy, 
a retroperitoneal thinly encapsulated mass was 
found which extended from 1 inch distal to the 
origin of the left common iliac artery to the level 
of the diaphragm, behind the spleen, and com- 
pletely surrounded the kidney. (Fig. 2.) It was 
intimately adherent to the aorta from which it 
derived most of its blood supply. Posteriorly it was 
attached to the psoas muscle and the ovarian 
vessels were displaced anteriorly over the mass. 
After some deliberation, in view of the patient’s 
age and the probability that we were dealing with 
a regional retroperitoneal node metastasis of the 
original tumor, it was decided to attempt removal 
of this large mass in spite of the technical obstacles 
anticipated. 

In order to\prevent a vascular catastrophe, an 
umbilical tape was placed around the aorta just 
below the diaphragm and the common iliac vessels 
on each side. The left ureter was divided and 
ligated just below the pelvic brim; the mass was 
freed from the aorta by isolating and ligating the 
lumbar vessels entering into and emerging from 
the tumor. The renal vessels were secured by 
ligatures and a splenectomy was performed to 
facilitate upper abdominal dissection. Except for 
the spleen, the entire specimen was removed en bloc 
with half of the psoas, the left ureter, the kidney 
and the left common iliac and para-aortic nodes. 
The uterus and right ovary were not removed. 
Twenty-five hundred cubic centimeters of blood 
were administered during the operation. The post- 
operative course was complicated by a left pneu- 
thorax, which could not be relieved for four days 
by Potter needle suction, and which was un- 
doubtedly produced by a pleural tear due to 
manipulation of the aorta in the aortic diaphrag- 
matic hiatus in passing an umbilical tape around 
it. The pneumothorax was finally terminated 
following the introduction of a catheter into the 
second left intercostal space on the ninth post- 
operative day. 

A total of 6,400 roentgens were administered 
through eight portals beginning on the twenty-first 
postoperative day. She was discharged from the 
hospital on the thirty-ninth postoperative day. 

The patient has been followed up closely and to 
this date a period of over four years has elapsed 
since the second surgical intervention. She is in 
good health and there is no evidence of recurrence. 
No menstrual cycles are experienced. 

The pathologic findings revealed that the tumor 
mass measured 20 by 12 by 7 cm., and that histo- 
logically it was a disgerminoma. The spleen and 
kidneys were reported as being free of tumor as 
were the left common iliac and para-aortic nodes 
submitted. Unfortunately the specimen was not 
weighed. 
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Diaphragm 


Fic. 2. Relationship of metastatic tumor to adjacent 
abdominal organs. 


CLINICAL ASPECTS 


Disgerminomas comprise 3 per cent of all 
ovarian malignancies and 72 per cent occur 
in the second and third decades of life [3]. 
Sexual underdevelopment, sterility and her- 
maphroditism in association with these tumors 
has often been reported [1,2,4]. In most cases 
hormonal indifference is present although 
occasionally Aschheim-Zondek titers have been 
reported to be high [5]. 

The first symptom is usually awareness of an 
abdominal mass, the tumors at times achieving 
huge proportions. Metastases are primarily 
regional, but can and do occur in distant sites. 
The five year cure rate following therapeutic 
measures has been variously estimated at 27 to 
67 per cent [3,6,7]. 


HISTORICAL ASPECTS 


Chevassu [8], in 1906 was the first to de- 
scribe a unique tumor of the testis which he 
believed was characterized by an abnormal 
growth of seminiferous tubules. He therefore 
called this growth seminoma. 

Chenot [9], in 1911, was the first to report 
a similar tumor in the ovary. He correctly 
concluded that this tumor represented the 
female counterpart of the tumor of the testis 
Chevassu described, and unfortunately adopted 
the inappropriate name of seminoma of the 
ovary. 

Meyer [1,2], in 1924, proposed the belief 
that these tumors were characterized by the 
disorderly behavior of the totipotent primitive 
germ cell prior to differentiation into female 
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and male types, and proposed the term 
disgerminoma. At present the term disgermi- 
noma is identified only with the ovarian tumor, 
whereas the improper term of seminoma con- 
tinues to be used to identify the same tumor 
occurring in the male sex. Nystrém [zo] in 
1956, suggested the term mesenchymoma as 
more appropriate, and that it should be utilized 
to denote either ovarian or testicular tumors 
of this type. 


COMMENTS 


Clinical knowledge advances in direct pro- 
portion to the frequency in which a certain 
condition is encountered and reported in the 
medical literature. Disgerminoma of the ovary 
is a relatively rare tumor as evidenced by 
reviews of the world literature [3,6]. It is 
perhaps because of this infrequency that the 
concept that all disgerminomas are malignant 
has only recently evolved. The evolution of 
the concept must and has led to a change in 
the therapeusis of this condition, a change 
which must conform with our present stand- 
ards of treating cancer. 

For disgerminoma of the ovary, total hyster- 
ectomy with complete bilateral salpingo- 
oophorectomy en bloc followed by radiation 
is considered the treatment of choice, regard- 
less of age, in all instances in which no me- 
tastases are evident [6,11—14]. When metastases 
are present, treatment will vary depending 
upon specific findings in the individual patient. 
Less complete excision can be performed only 
after due consideration by the patient of the 
risk involved in not accepting radical surgery. 
The treatment of choice, irrespective of the 
patient’s desire to retain reproductive function, 
is total hysterectomy with bilateral salpingo- 
oophorectomy followed by irradiation. For 
those of us who at times may choose the 
dangerous road of conservative surgery, there 
is comfort in the knowledge that these tumors 
are markedly radiosensitive, and in some cases 
radiation has been held to be primarily respon- 
sible for a successful result [3,7,10]. For those 
who accept the standard form of therapy, the 
combination of radical surgery and radiation 
furnishes a double-edged sword for combating 
the disease. 

This case seems unique in that it is, to our 
knowledge, the first instance of removal of a 
huge retroperitoneal metastatic dysgerminomal 
lesion in a female patient, who subsequently 
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received x-ray therapy, who is well four years 
later. Comparable situations have been found 
with frequency in the male patient, with the 
counterpart of this tumor, in whom regional 
metastases are common [15-17]. Among the 
more interesting cases is that of a patient of 
Farrell’s who was subjected to removal of a 
testicular disgerminoma in an undescended 
testis, along with a large retroperitoneal mass, 
and died ten years later presumably due to 
recurrence and tuberculosis. 

It is necessary to point out, however, that 
remarkable results have been achieved under 
the most adverse circumstances in the treat- 
ment by radiation of disgerminomatous me- 
tastases [7]. Nystrém [10,18] has reported a 
patient with abdominal seeding who was 
treated by radiation after removal of the pri- 
mary lesion and is living and apparently 
enjoying good health nine years after surgery. 
Whether our patient would have fared as well 
without surgery is a question that cannot be 
answered at present. 


SUMMARY 


Disgerminomas are malignant tumors and 
should be treated accordingly. The fact that 
metastasis has taken place does not eliminate 
the possibility of a favorable prognosis in 
view of the marked radiosensitivity of these 
growths. 

It is advocated that these tumors be treated 
by surgery combined with radiation. 
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From the Veterans Administration Hospital, Alexandria, 
Louisiana. 


EMOLYMPH tumors of the mediastinum are 
rare. Up to 1956, Grimes was able to 
collect only five cases and added one of his 
own [1]. As far as one can tell, no other cases 
have appeared in the literature up to the case 
presented herein. Of previously reported cases, 
two reported by Symmers [6] in 1921 and one 
by Lederer [2] in 1923 expired, but the two 
reported by Pemberton, Broders and Maino [4] 
and the one by Grimes all survived surgery. 
The anatomy of the hemolymph glands was 
first described by Robertson [5] in 1890. They 
are found in sheep, bullocks and human beings. 
In the latter, they normally reach a size of 
2 to 6 mm. and lie in the prevertebral areas 
of the neck, thorax and abdomen. They usually 
are located near large blood vessels from which 
they derive their blood supply. The microscopic 
study of these glands was first reported by 
Warthin [7] in 1901. He described them as 
structures containing smooth muscle and elastic 
and fibrous trabeculae which project toward 
the hilum creating irregular lobules. Blood 
vessels enter the capsule and hilum and com- 
municate with sinuses which accompany the 
trabeculae. Intertrabecular stroma mainly con- 
tains lymphocytes, but also a few neutrophils, 
monocytes and eosinophils. Structures re- 
sembling Malpighian bodies are present but, 
unlike the spleen, there is no arteriole present 
in the follicle. The main function of these 
glands, according to Lewis [3], is phagocytosis 
which is more active than that of the spleen. 
When these structures form tumors, they may 
reach a fairly large size; the tumor reported 
by Grimes was 14 by 10 by 8 cm. They are 
quite vascular and are supplied with blood by 
neighboring large vessels. They appear to 
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progress in a benign manner but have been 
known to metastasize to para-aortic regions. 


CASE REPORT 


V. R., a sixty-five year old colored man, entered 
the Veterans Administration Hospital in Alex- 
andria on April 2, 1956, complaining of nocturia, 
nervousness and dyspnea and dysphagia of two 
years duration. At the beginning, only semisolid 
food could be swallowed, but the dysphagia pro- 
gressed during the last month to the point where 
the patient could tolerate only liquids. Food ap- 
peared to stick in the upper part of the esophagus. 

Physical examination revealed a well developed 
and well nourished man, who did not appear 
acutely ill. His blood pressure was 150/90 mm. Hg 
and he was afebrile. There was no clinical cardiac 
enlargement and no suggestion of thrill or murmur. 
He had small hemorrhoidal tags. Other positive 
findings were limited to the fundi which showed 
narrowing of the arterioles, but otherwise normal 
appearing discs. 

Laboratory findings showed a hemoglobin of 
11.3 gm. per cent, hematocrit of 44 volumes per 
cent, total leukocytes 9,600 per cu. mm. with 
49 per cent neutrophils, 25 per cent lymphocytes, 
Q per cent monocytes, 14 per cent eosinophils and 
3 per cent basophils. The urinalysis was essentially 
normal. Results of serology were negative. Results 
of examination of stool for occult blood and para- 
sites were negative. Blood chemistry data included 
a urea nitrogen concentration of 16 mg. per cent 
and glucose concentration of 104 mg. per cent. 
A roentgenogram of the chest showed a right hilar 
calcification and, just above this, a rounded density 
which resembled either a neoplasm or an aneurysm. 
An esophagogram and esophagoscopy revealed 
extrinsic pressure on the upper third portion of 
the esophagus by a firm mass posterior to it. His 
electrocardiogram revealed normal findings. 

After initial medical examinations were ‘com- 
pleted, the patient was seen by the surgical service 
and surgical exploration was advised. On May 4, 
1956, through a right posterolateral thoracotomy, 


Fic. 1. Hemolymph node showing fibrous trabeculae 
and predominance of small round cells with an occa- 
sional lymph follicle. (Original magnification X 120.) 


a tumor measuring 7 by 6 by 4 cm. was removed 
from the right posterior side of the superior medi- 
astinum. This tumor was situated above the 
azygos vein and posterior to the esophagus. Several 
large blood vessels entered the capsule which were 
ligated before removing the mass. Postoperatively, 
the lung expanded well and the patient was ambu- 
lant in a few days. He was discharged from the 
hospital on May 24, 1956. The pathology section 
reported that, grossly, the tumor was well encapsu- 
lated, lobulated and soft, and measured 7.0 by 
6.0 by 4.0 cm. The color was pinkish red and cross 
section showed it was divided by fibrous septa. 
Microscopically, the capsule was well defined and 
moderately vascular. There was no elastic tissue 
or smooth muscle tissue. The tumor was divided 
into irregular lobules by fibrous trabeculae. The 
capsule was pierced by blood vessels. Along the 
trabeculae were communicating sinuses filled with 
blood cells and lymphoid elements. The lymphoid 
tissue was predominantly made up of small mature 
lymphocytes. There were scattered atypical centers 
that resembled Malpighian bodies. Other cells 
present were eosinophils, polymorphonuclear leuko- 
cytes and occasional large mononuclear cells. (Figs. 
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Fic. 2. Hemolymph node illustrating blood vessels 
entering tumor and sinuses filled with blood. (Original 
magnification X 240.) 


1 and 2.) The pathological diagnosis was giant 
hemolymph node.* 

The first follow-up visit was March 2, 1957. 
The patient was re-examined and found to be 
entirely free of symptoms relative to dysphagia. 
His weight remained constant and he was eating 
solid food. An inguinal hernia found at this time 
was repaired without complication. 

From June 14, 1957, through July 14, 1959, the 
patient was seen on five separate admissions. He 
had no complaint of dysphagia and examination 
failed to reveal a recurrence. He was found to 
have arteriosclerotic heart disease with right 
bundle branch block, functional capacity (grade 2) 
and moderately limited activity. There were no 
aberrations of the hemogram on any admission 
and eosinophils varied from 2 to 8 per cent. 


SUMMARY 


There have been six previous cases of giant 
hemolymph node of the mediastinum reported 


* Slides were reviewed by D. A. C. Broders and the 
diagnosis corroborated, 
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in the literature. An additional case is reported lymph glands and spleen. Cited by Pemberton, 
in which the patient was subjected to surgical D. deJ., Broders, A. C. and Maino, V. J. [4]. 
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removal and has survived four years. V. J. Giant hemolymph nodes. Report of two 
cases. S. Clin. North America, 30: 1147, 1950. 
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Hashimoto’s Disease (Struma Lymphomatosa) 
Occurring in a Thyroglossal Duct Cyst 


Mas. Cuarces M. Eariey, Jr., mc, Tampa, Florida* 


From the Surgery Section, USAF Hospital, Wright- 
Patterson Air Force Base, Obio. 


N a recent extensive review of the literature 
I Keeling and Ochsner [6] found reports of 
only five cases of malignancy arising in a 
thyroglossal remnant. After adding two cases 
of their own, they justly concluded that these 
are extremely rare thyroid neoplasms. An 
account of another unusual finding is the pur- 
pose of this report: Hashimoto’s disease 
occurring in a thyroglossal duct cyst. 


CASE REPORT 


J. S., a thirty-nine year old white woman, was 
admitted to the U.S. A. F. Hospital at the Wright- 
Patterson Air Force Base, Ohio, on June 11, 1959 
because of a lump in her neck which had been 
present for one year and which had enlarged 
noticeably during the three months immediately 
prior to admission. Her only symptoms had been 
the presence of the mass, a mild increase in fatiga- 
bility and minimal early symptoms of tracheal 
compression. Her past history was negative for 
previous serious illness. She had had a normal 
spontaneous delivery of a living infant three 
months prior to admission. 

Physical examination elicited no signs of either 
hyperthyroidism or hypothyroidism. A 1.5 cm. 
in diameter, hard, nontender, easily movable 
nodule was palpable in the subplatysmal layer 
of the anterior neck just above the thyroid notch 
in the midline. The right thyroid lobe was enlarged 
and stony and it contained a hard, irregular 
nodule measuring about 2.0 cm. in diameter. This 
mass moved with deglutition and was unattached 
to the strap muscles. The left thyroid lobe was 
indurated and enlarged also but it bore no discrete 
nodules. No bruit was audible over the gland. No 
cervical Iymph nodes were palpable and the 
remainder of the physical examination was normal. 


Hematologic studies, urinalysis, blood urea 
nitrogen, fasting blood sugar, serum calcium and 
serum phosphorus were normal. Erythrocyte sedi- 
mentation rate was 28 mm. per hour. Basal meta- 
bolic rate was —7 per cent. A roentgenogram of 
the chest was normal. 

Direct laryngoscopy showed no evidence of 
disease of the hypopharynx or larynx. On the day 
after admission, under local anesthesia, the midline 
anterior cervical nodule was biopsied and was 
found to be contiguous with the tip of a pyramidal 
lobe below and with a thyroglossal tract remnant 
above. Microscopic examination (Fig. 1) showed 
Hashimoto’s disease. 

On June 15, 1959 the nature of the right thyroid 
nodule was still unproved; therefore, exploration 
was performed under endotracheal anesthesia. 
All tissue which had been involved in the earlier 
procedure was skirted and was included in the 
operative specimen en bloc. The right thyroid lobe 
was approximately four times normal size, was 
quite nodular, and obw ously was involved diffusely 
with Hashimoto’s disease (Fig. 2) as were the left 
lobe and isthmus, the latter being contiguous with 
a small pyramidal lobe which led to the site of the 
previous biopsy. The thyroglossal tract remnant 
extended upward through the central portion of 
the hyoid bone, there being a 2.0 cm. cystic struc- 
ture (Figs. 3 and 4) just inferior to this. The cyst 
was excised, the central portion of the hyoid bone 
was resected and the tract was ligated above at the 
base of the tongue. The isthmus and the anterior, 
medial portion of the right lobe containing the 
nodule were resected. A frozen section examination 
disclosed Hashimoto’s disease and no evidence 
of malignancy. The sternohyoid and sternothyroid 
muscles were approximated to the trachea antero- 
laterally on each side to preclude any future 
annular constriction due to fibrosis in the gland. 

The postoperative course was uncomplicated. 
The patient was given dessicated thyroid extract 
in increasing doses to 120 mg. per day and she 
remained symptom free. Her basal metabolic rate 


* Present address: USAF Hospital, MacDill Air Force Base, Florida. 
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Fic. 1. The original biopsy of midline anterior cervical nodule (tip of pyramidal lobe) 
showing atrophic acini, fibrous connective tissue and abundant lymphoid tissue char- 
acteristic of Hashimoto’s disease (magnification X 176). 


Fic. 2. Section through right lobe of thyroid showing the presence of Hashimoto’s 
disease (magnification X 450). 
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Hasimoto’s Disease in a Thyroglossal Duct Cyst 


Fic. 3. Section through an edge of thyroglossal duct cyst (note ciliated columnar epi- 
; thelium lining). Hashimoto’s disease is present in the thyroid tissue contained in the 
tissue adjacent to the cyst wall (magnification X 80). 


Fic, 4. Enlargement of a portion of Figure 3 (magnification X 275). 
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was +1 per cent and o per cent at two and six 
months postoperatively, respectively. 


COMMENTS 


The biopsy of the midline anterior cervical 
nodule was performed as a preliminary pro- 
cedure in order to determine whether (meta- 
static) malignancy was present so that a 
definitive procedure could be planned with 
that in mind. Also, as Marshall and Meissner [9] 
have stressed, the correct final diagnosis of 
Hashimoto’s disease can be made only by 
histologic examination. The rationale for not 
deferring the second operation, although the 
diagnosis had been made, was the need to 
exclude malignancy histologically in the right 
thyroid nodule or, indeed, in another part of 
the gland, a danger emphasized by Lindsay 
and Dailey [7]. Once this had been accom- 
plished, it was necessary to resect only the 
isthmus and relatively small portions of the 
right and left lobes to permit approximation 
of the strap muscles to the trachea in such 
a way as to forestall potential encroachment 
upon its lumen. 

This patient probably will have to take 
desiccated thyroid extract for the rest of her 
life. It usually is an effective therapeutic agent 
for this disease, supposedly, according to 
Williams [12], because of its inhibition of 
thyrotrophic hormone. It was believed that 
roentgenologic therapy would have been an un- 
necessary adjunct to this patient’s treatment. 

There is sharp disagreement as to the occur- 
rence of lymphoid tissue in abnormalities of 
the thyroglossal tract; Boyd [2] believes that 
it is a characteristic feature and Ward and 
Hendrick [zz] take an opposite viewpoint. 
Incidentally, the latter authors found thyroid 
tissue in only one of a series of 105 cases of 
abnormalities of the thyroglossal tract. Mar- 
shall [8] found it only “occasionally” in a 
series of 388 cases. He believes that thyro- 
glossal cysts represent the most frequently 
occurring (40 per cent) primary tumor arising 
in the neck if tumors of lymphatic origin be 
excluded. 

Stahl and Lyall [10] reported that one of 
their ninety patients with thyroglossal cyst 
had the cyst attached to the pyramidal lobe. 
Microscopically, there was thyroid tissue in 
the wall of an otherwise typical thyroglossal 
cyst. They point out that in rare instances 
this ectopic thyroid gland may constitute all 
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the functioning thyroid tissue in the indi- 
vidual. Aronoff [1] believes that the amount 
of thyroid tissue in the thyroglossal tract 
usually stands in inverse proportion to the 
normal development of the thyroid gland. 

In what is no doubt the most exhaustive 
study since Hashimoto’s [3] original article on 
this disease, Wollner et al. [13] reviewed 
605 cases of thyroiditis of this type seen during 
a twenty-seven year period at the Mayo 
Clinic. They found papillary carcinoma in 
eighteen cases and lymphosarcoma in twelve. 
No case was mentioned as having occurred in 
conjunction with a thyroglossal cyst. These 
authors believe that, in its advanced form, 
Hashimoto’s disease features diffuse interfol- 
licular infiltration with plasma cells and 
lymphocytes with accompanying varying de- 
grees of follicular damage. Kay [5], who has 
kindly reviewed the histologic sections of the 
case reported in this article, agrees that the 
process in the thyroid is a chronic thyroid- 
itis of the Hashimoto type. He, too, considers 
it a diffuse disease and so was not surprised 
to find the pyramidal lobe involved. The find- 
ing of Hashimoto’s disease in all tissue in the 
vicinity of the thyroglossal cyst has heralded 
the presence of two pathologic events. 

Since it is a generalized disease of the thyroid, 
Hashimoto’s disease might be expected to 
involve thyroid tissue wherever it is; but 
Hume [4] believes that this case might help to 
lend credence to the belief that it is a metabolic 
disease affecting thyroid tissue in general as 
opposed to those who may continue to harbor 
the belief that it is a localized phenomenon. 


SUMMARY 


A case of Hashimoto’s disease (struma 
Iymphomatosa) occurring in conjunction with 
a thyroglossal cyst has been presented. A re- 
view of the literature yielded no other similar 
case, 

This should strongly support the belief that 
Hashimoto’s disease is a metabolic disease 
affecting thyroid tissue in general and is not 
a localized process. 
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SPECIAL DEPARTMENTS 


Our Surgical Heritage 


D. P. Hatt, m.p., Surgical Department, University of Louisville, Louisville, Kentucky 


UNITED STATES OF AMERICA 


HENRY JACOB BIGELOW 


ENRY JAcoB BiGELow, of Y ligament fame, was born in Boston, 
Massachusetts, March 11, 1818, the son of Jacob Bigelow who was 

the first professor of materia medica at Harvard Medical School. Henry 

Jacob graduated from Harvard in 1837. He studied medicine with his 

father and attended the lectures of Oliver Wendell Holmes, who was then 

at Dartmouth and was appointed as a house student at the Massachusetts 

General Hospital. Because of a pulmonary condition he visited Cuba and 
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later Paris where he continued his studies in medicine. He received an 
M.D. degree from Harvard Medical School in 1841, after which he went to 
Paris and London for graduate work. On his return to Boston he acquired 
a large practice and made many friends as well as a number of enemies by 
opening a charitable surgical institution. He had an inventive nature and 
was a collector of surgical instruments which numbered in the thousands, 
many from abroad. He was one of the early men in the United States to 
study surgical pathology and, in fact, became one of the earliest micro- 
scopists in the United States. In 1844, he published a Treatise on Orthopedic 
Surgery which won for him the Boylston Prize for that year. 

In 1845, he was made an instructor in surgery at the Tremont Street 
Medical School. In 1846, he was appointed a visiting surgeon to the Massa- 
chusetts General Hospital and it was here he witnessed the first use of 
ether for surgical anesthesia in the eastern states. Bigelow became Pro- 
fessor of Surgery at Harvard Medical School in 1849, and reigned until 
1882, when he was made Professor Emeritus. Henry Jacob Bigelow was 
both a brilliant and accomplished surgeon. He demonstrated the Y liga- 
ment of the hip joint, for which he has been generally well known. He 
perfected an instrument, “‘Bigelow’s lithotrite and evacuator,” that would 
lessen the danger of lithotrity and shorten the duration of treatment. He 
published the results in 1878, and at this period published an essay, 
Litbotrity by a Single Operation. 

It is difficult to understand why Bigelow so opposed coeducation in 
medical schools and even more, vivisection. Bigelow will probably be 
remembered for his publication of the Manual of Orthopedic Surgery and 
for his evacuator for use in urology, but above all for his important develop- 
ment of the method of using the Y-shaped ligament of the hip joint in the 
reduction of dislocations at the hip. Bigelow was a cultured, inventive and 
brilliant surgeon. He died in Newton, Massachusetts, following an accident 
on October 30, 1890. ‘Of his like there are few.”’ 
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EUROPE 


JOHANN VON MIKULICZ-RADECKI 


OHANN VON Mikuticz-RaDEckI, who has a cell, a disease, an operation 
J and a drain named after him, was born in Czernowitz, Poland in 1850. 
Upon graduating from the University of Vienna in 1875, he became the 
surgical assistant of Theodor Billroth. In 1881, he became Professor of 
Surgery at the University of Konigsburg where he remained until becoming 
Professor of Surgery at the University of Breslau in 1890. He remained in 
the latter institution until his death in 1905. 

Mikulicz was one of the most scientific and brilliant surgeons of his era. 
He did much to improve antiseptic methods used in his day. In 1886, 
he devised a technic for the treatment of carcinoma of the esophagus by 
excision and plastic transplantation. His Treatise on Diseases of the Mouth 
was published in 1892 and 18098, and was well received. In operative surgery 
he was one of the first to wear gloves. These were made of cotton and were 
used extensively in Germany at the time, but in 1897 they were replaced 
by rubber gloves which Halsted introduced in America. 

His method of pyloroplasty is used extensively at the present time. In 
1903, he introduced an exteriorization operation for tumors of the colon, 
which he popularized as the Mikulicz method of resection. This was the 
first great step in lessening the mortality resulting from resection of the 
colon, although the honors should be shared with Bloch of Copenhagen 
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who reported the procedure in 1892, and Paul of Liverpool who recorded 
the same method in 1895. 

Johann von Mikulicz-Radecki died in 1905 having received all the honors 
a grateful homeland and the world could bestow upon him for his having 
contributed more to the advance of operative surgery than anyone of his 
era. 

“‘He was distinguished as a man of words and a man of deeds. This calls 
for rare judgment.” 
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Surgery Court Cases 


Howarp Newcoms Morse,* Chicago, Illinois 


BOWERS VS. OLCH 
District Court of Appeal of California 
120 C. A. 2d 108; 260 P. 2d 997 


The surgeon, who was employed and paid 
by the patient, operated upon him at the 
Cedars of Lebanon Hospital and removed about 
three-fourths of his stomach. Two nurses 
assigned by a registered nurse, who was the 
administrative supervisor of the nine operating 
rooms of the hospital, were in the operating 
room during the operation. 

Almost four years later, the patient, who had 
had attacks of fever and had enlarged lymph 
glands under his jaw and arms, was examined 
by a second surgeon at the Midway Hospital 
in Los Angeles. The examination showed ten- 
derness particularly in the stomach along the 
right rib margin. Roentgenograms of the 
patient, taken in that hospital, showed a curved 
surgical needle within the soft tissues of the 
left upper quadrant of the abdomen below the 
rib margin. The second surgeon did not tell 
the patient that the roentgenograms showed 
a needle. He discussed the matter of the needle 
with the first surgeon and sent the roentgeno- 
grams to him. 

Subsequently, the patient overheard for the 
first time that a needle was in his abdomen 
from a technician at the Midway Hospital. 
The patient went to the first surgeon’s office 
and the latter showed him the roentgenogram 
and told him that it was not necessary to re- 
move the needle since it was undoubtedly 
encased in scar tissue, but if he wanted it 
removed it could be performed without cost 
to him. The patient declined that offer and 
went to see a third surgeon. 

The third surgeon operated upon the patient, 
in the presence of the first surgeon, and re- 
moved the needle. It took about four hours to 
perform the operation since the needle was in 
the splenic flexure of the large intestine in a 


band of fibrous tissue or adhesions, which band 
was about 2 inches Jong and 1 inch thick. In 
working the needle loose (in the adhesions) 
it broke in two. The needle had punctured 
the colon and caused peritonitis and the illness 
which the patient suffered preceding the find- 
ing of the needle. The patient was in the hos- 
pital seventy days and the third surgeon’s 
charge for the operation was $5,000. 

The patient filed an action in the Superior 
Court of Los Angeles County, California, 
against the first surgeon for damages resulting 
from alleged negligence during the operation. 
A jury returned a verdict in favor of the first 
surgeon and the court entered judgment ac- 
cordingly. The patient appealed. The first 
surgeon asserted that in any event the evidence 
was sufficient to support the verdict on the 
theory that the jury had found that the patient 
sustained no damage. He argued that there 
was substantial evidence that it was not neces- 
sary to remove the needle and that the needle 
in the patient’s body was so encased in ad- 
hesions that it was harmless to the patient. 
However, as the third surgeon had pointed out 
at the trial, before the operation to remove the 
needle was performed, it was not known 
whether the needle was enclosed in adhesions. 

The District Court of Appeal of California 
reversed the decision of the lower court. The 
District Court of Appeal stated: “ 7: 
cannot be said that the leaving of the needle in 
plaintiff’s body was beneficial or that it did 
not damage him... . finding that plaintiff 
was not damaged at all . . . (was) not. . 
supported by the evidence.” 


SENERIS VS. HAAS 
Supreme Court of California 
45 C. 2d 811; 291 P. 2d o15 


The patient, thirty-seven years of age and 
the mother of four children, was admitted to 


* Counsellor at Law of the Supreme Court of the United States of America. 
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the Methodist Hospital as a routine obstetric 
case. Some nineteen hours after admission, the 
patient was administered ether and other drugs 
which rendered her unconscious. The hospital, 
through one of its nurses, selected one of a 
panel of six anesthetists to administer a spinal 
anesthetic to the patient. Within approxi- 
mately twelve minutes after the anesthetic 
was administered, the patient gave birth to a 
daughter. The delivery was spontaneous and 
uncomplicated. 

The patient awakened the following morning 
and complained that “‘she couldn’t move her 
legs; that she had pain in her back, neck, head, 
arms and wrist.”’ The patient left the hospital 
five days after the birth of the baby, but re- 
turned for examination and roentgenograms. 
She was then given a back brace and crutches 
and later a leg brace. Within two or three 
months she regained the use of her right leg 
but continued to suffer pain in her left hip 
and had limited use only of her left leg. 

The patient brought an action in the Superior 
Court of Los Angeles County, California, 
against the anesthetist to obtain damages for 
injuries caused by his alleged negligence in 
administering the spinal anesthetic. It was the 
patient’s position that the needle with which 
the spinal anesthetic was administered was 
inserted between (Fig. 1) T12 and Li (at a 
spot, it will be noted, where the spinal cord 
is still present). The anesthetist’s position was 
that the spinal anesthetic was administered 
between L4 and L5. 

A hospital record contained the following 
written report made by the hospital’s staff 
neurologist: “‘The patient’s subjective com- 
plaints are seemingly warranted on the basis 
of the positive neurological findings. There is 
sensory loss, motor weakness and reflex change 
in the left leg, indicating cord damage on the 
left in the lumbar region. Patient’s responses 
are constant and are not indicative of func- 
tional disorder.” 

The patient argued that had the spinal 
anesthetic been administered in the position 
contended for by the anesthetist, no damage 
to the cord (as distinguished from the nerves) 
could have resulted since the cord is not present 
in that position. 

The court refused to submit the case to 
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L1 
12 plaintiffs* 
Conus Medullaris 
L2 
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Ker: T--thoracic vertebra 
I-——lumbar vertebra 
C--medullaris - conus medullaris 


Fic. 1. Drawing of the lower region of the spinal column. 


the jury and dismissed it. The patient ap- 
pealed. The Supreme Court of California re- 
versed the decision of the court below. The 
Supreme Court declared: “‘ From this evidence, 
it could have been legitimately inferred by 
the jury that plaintiff(’s) . . . injuries were 
proximately caused from spinal cord damage 
caused by a spinal anesthetic administered 
between the twelfth thoracic and the first 
lumbar vertebrae; that a spinal anesthetic 
administered in that location was not good 
medical practice, or the exercise of that care 
and caution expected of a practicing physician 
in that community. A defendant’s conduct 
must always be gauged in relation to all the 
other material circumstances surrounding it, 
and if such other circumstances admit of a 
reasonable doubt as to whether such ques- 
tioned conduct falls within or without the 
bounds of ordinary care then such doubt must 
be resolved as a matter of fact rather than of 
law. . . . It follows, therefore, that the trial 
court erred in granting a judgment of nonsuit 
(dismissing the case) as to defendant.” 


Dura 
s1 \ 
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BOOK REVIEWS 


Surgery and Clinical Pathology in the Tropics. By 
Charles Bowesman. 1,068 pages. E. & S. Livingstone 


Ltd., Edinburgh, 1960 (Williams & Wilkins Co., 
American agent). $22.50. 

This volume would be an excellent choice as 
a general surgical text for diseases occurring in 
the tropics. The author, with twenty-five years 
of experience in surgical problems and clinical 
pathology in the tropics, has compiled an 
amazing amount of data. He gives special atten- 
tion in a clear and concise manner to operative 
approaches, abdominal surgery (where, except 
for the varying causes, the operations are essen- 
tially those performed in other areas of the 
country), diseases of the rectum, genitourinary 
diseases in both male and female patients, preg- 
nancy problems and traumatic surgery (which 
offers a stimulating challenge due to the type 
of trauma in the tropics). 

The illustrations are excellent, and a general 
surgeon could use this book as a good reference. 
For teaching and for reference work, this vol- 
ume would be a good addition to the surgical 
library. 

F. M. 


Pediatric Anesthesiology. Second edition. By M. 
Digby Leigh, m.p. and M. Kathleen Belton, M.p. 461 
pages. The Macmillan Co. New York, 1960. $12.00. 

The second edition of Pediatric Anesthe- 
siology presents in detail the basic science as 
well as the practical aspects of this specialty. 
In the first section of the book, the authors 
present a step-wise evaluation of the body as a 
whole and each major organ system. This is 
almost a textbook of pediatrics in brief, and 
perhaps suffers somewhat from a long succes- 
sion of extremely short discussions. The section 
on the respiratory system is well presented and 
has a good description of pertinent pulmonary 
physiology. In addition, the various diseases 
of the lungs, upper airway passages and pleural 
cavities that present problems in anesthetic 
management are discussed. The chapter on the 
cardiovascular system is similarly excellent. 

In the remaining sections, the anesthetic 
agents, technic, equipment, preanesthetic prep- 
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aration and anesthetic management are dis- 
cussed in orderly fashion. Throughout the book, 
the extensive personal experience of the authors 
is evident and is drawn on heavily. Careful 
monitoring of the heart by a precordial stetho- 
scope and of the blood pressure is emphasized, 
as is the necessity of adequate intravenous 
cannulas. Continual stress is placed on the 
necessity for the utmost safety to the patient. 

Anesthetic management for virtually every 
operation in pediatric surgery is outlined. Endo- 
tracheal technic is described in detail and is 
frequently recommended. The method which 
has proved most suitable in the authors’ ex- 
perience is given in each instance, together with 
alternative technics. A detailed description of 
the induction of hypothermia and of manage- 
ment is presented. There is also a complete 
outline of the anesthetic management of open 
heart cases with the use of the pump oxygenator. 

The text is supplemented by numerous 
photographs and drawings of uniformly excel- 
lent caliber. This book should prove valuable 
both to specialists in this field and also to 
physicians who include anesthesiology of in- 
fants and children in their practice on a part- 
time basis. 


Manual of Applied Nutrition of the Johns Hopkins 
Hospital. Edited by Janette C. Carlsen. 4th Edition. 
136 pages. The Johns Hopkins Press. Baltimore, 1960. 
$3.00. 

This manual was published to assist the 
medical staff at Johns Hopkins Hospital in 
ordering modifications of diets. The commonly 
used diets have been analyzed for their carbo- 
hydrate, protein, fat, vitamin and mineral con- 
tent. Several levels of modification within 
specific diets are given. The manual is recom- 
mended for small hospitals without manuals 
or as an additional reference source for physi- 
cians and dietitians in large hospitals. It strives 
to include the most recent developments in the 
field of nutrition regarding therapeutic diets. 

M. J. W. 
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